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THE  PEAT  POWDER  FACTORY  AT  BACK,  SWEDEN. 


By  Erik  Nystrom.* 


The  factory  is  situated  at  the  Back  Moss  in  the  vicinity  of 
Back  station  12  kilometers  south  of  Ljungby,  Sweden. 

The  establishment  is  owned  by  Aktiebolaget  Torf  and  is 
under  the  superintendence  of  Lieutenant  H.  Ekelund,  who  has 
planned  and  elaborated  the  methods  adopted  there. 

It  is  obvious  that  a  new  manufacture  and  the  machines  and 
appliances  required  for  the  purpose  can  be  developed  and  per¬ 
fected  only  by  gradual  stages,  as  in  point  of  fact  is  the  case  here. 
Hence  the  trial  results  given  in  the  sequel  must  not  be  regarded 
as  final.  It  is  probable  that  they  will  be  improved  upon  as  ex¬ 
perience  is  gained  and  improvements  are  successively  intro¬ 
duced. 

At  the  present  writing  the  establishment  is  not  being 
worked  by  a  sufficient  number  of  hands  either  at  the  moss  or  at 
the  factory,  notwithstanding  the  two  are  now  not  being  run 
simultaneously,  whence  it  follows  that  the  production  is  below 
the  mark. 

The  Manufacture  of  Raw  Material. 

The  bog  has  an  area  of  about  300  acres  and  an  average 
depth  of  2.5  to  3  meters  (8  to  10  feet),  after  drainage  with  a 
very  level  and  firm  sand  bottom  below  the  peat. 

The  peat  in  the  ditches  is  well  decomposed,  but  in  the  bog 
there  occurs  in  several  places,  to  quite  a  great  depth,  poor  de- 

*Mr.  Nystrom  was  a  charter  member  of  this  Society,  and  although 
the  paper  by  him  here  presented  is  mow  more  than  three  years  old,  it  is 
the  most  recent  full  account  of  Ekelund’s  plant  that  could  be  printed 
which  has  come  to  us. — Editor. 
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composed  Sphagnum  peat.  In  the  ditches  are  found  a  good 
many  stubs  and  roots,  but  in  the  bog  they  are  fewer. 

The  excavation  work  was  carried  on  during  the  summer 
(from  the  end  of  April  to  the  beginning  of  August)  with  an 
Anrep  machine,  with  a  Svedala  and  with  a  Munktell  excavator. 

The  Anrep  Machine,  which  was  of  the  ordinary  type,  the 
digging  being  done  by  hand  and  strips  being  laid  down  on  the 
bog  surface,  was  used  only  during  the  opening  of  the  outlet 
canal  to  the  bog. 

The  Svedala  Machine  consists  of  one  of  the  clav-excavating 
machines  manufactured  by  Abjorn  Andersons  Mekaniska 
Verkstads  A.  B.,  at  Svedala,  combined  with  a  macerating  ma¬ 
chine  and  a  carrier  for  conveying  the  macerated  peat  to  the 
dumping  trucks,  which  are  used  for  the  transport  to  the  drying 
fields.  The  machine  is  driven  by  an  electric  motor,  to  which 
current  is  supplied  from  a  power  station  at  the  factory.  The 
machine  is  placed  on  the  surface  of  the  bog  close  to  the  work¬ 
ing  opening  and  requires  a  well-laid  track  for  moving  it  from 
place  to  place.  The  excavating  arm  is  provided  with  a  row  of 
scoops  which  extracts  the  peat  from  the  bank  from  below,  up¬ 
wards,  thus  mixing  the  different  layers  in  the  bog  pretty  well. 
The  peat  then  falls  into  the  macerating  machine  and  is  conveyed 
from  this  by  the  carrier  to  the  trucks.  Assuming  the  bog 
to  be  free  from  roots  and  stubs,  it  should  be  easily  possible  with 
this  machine  to  extract  about  40  cubic  meters  of  raw  peat  per  hour 
but,  as  a  matter  of  fact,  this  output  is  probably  but  seldom 
obtained,  as  stubs  and  roots  retard  the  work  very  considerably. 
In  consequence  of  the  great  weight  of  the  machine,  which 
weighs  about  18  or  20  tons,  concentrated  on  a  comparatively 
small  area,  the  peat  is  liable  to  crack  and  to  cause  “settling,” 
which  is  a  great  impediment  to  the  laying  down  of  tracks. 
Moreover,  it  is  not  possible  with  it  to  excavate  the  peat  in  its 
entirety ;  quite  large  quantities  have  to  be  left,  which  entails 
loss  and  is  attended  by  drawbacks  if  the  bog  bottom  is  after¬ 
wards  to  be  turned  into  a  drying  field.  This  machine  accord¬ 
ingly  will  probably  not  do  for  our  bogs,  except  in  special  cases. 
Eight  men  altogether  are  employed  on  the  machine  for  extract¬ 
ing  and  laying  out  the  peat. 

The  Munktell  Machine  is  placed  at  the  bottom  of  the  bog, 
and,  like  the  Svedala  machine,  consists  of  an  excavating  ma¬ 
chine,  combined  with  a  macerating  machine  and  carrier. 

The  excavating  machine  turns  out  a  great  deal  of  work  ;  but 
various  interruptions  in  the  work  are  inevitable,  and  hence  the 
average  output  per  hour  during  the  summer  and  with  the  ap¬ 
pliances  now  at  hand  for  the  conveyance  of  the  peat  mass 
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seems  to  have  been  35  to  40  cubic  meters.  The  output  ob¬ 
viously  depends  on  the  character  of  the  bog;  in  a  shallow  bog 
the  machine  has  to  be  moved  more  frequently,  and  stubs,  which 
have  to  be  removed  with  the  excavating  arm,  impede  the  dig¬ 
ging  work.  To  fix  any  definite  output  capacity  under  varying 
circumstances  is  hardly  feasible.  At  Back,  however,  the  ma¬ 
chine  in  question  is  able  to  extract  on  an  average  40  cubic 
meters  per  hour,  and  when  the  modifications  in  detail  which  a 
year’s  experience  has  shown  to  be  necessary  have  been  carried 
out,  a  still  greater  output  may  be  reckoned  on. 

This  type  of  excavating  machine,  which  has  been  combined 
by  Lieutenant  Ekelund  with  the  requisite  machines  for  work¬ 
ing  and  transporting  the  raw  wet  peat,  is  indubitably  the  most 
practical  hitherto  in  use. 

The  macerated  peat  is  carried  to  dumping  trucks  which  run 
on  a  movable  rail  track  on  the  surface  of  the  bog  along  the 
edge  of  the  working  pit  and  out  onto  the  drying  field.  Close  by 
the  excavating  machine  is  laid  a  siding,  so  that  the  trucks  can 
continually  be  pushed  forward  under  the  carrier.  The  trucks 
hold,  when  loaded  flush,  about  0.75  cubic  meter,  but  as  a  rule 
they  are  loaded  so  as  to  hold  on  an  average  about  1  cubic  meter. 
The  trucks  are  drawn  along  to  the  drying  field  by  small  light 
petroleum  locomotives.  At  the  drying  field,  which  here  had  a 
breadth  of  about  250  meters,  the  trucks  are  dumped  on 
either  side  of  the  track  and  as  soon  as  a  rail’s  length  of  wet 
peat  has  been  laid  out,  the  track  is  moved  5  meters  to  the  side. 
The  entire  length  of  rails  is  accordingly  ready  laid,  when  the 
working  line  on  the  drying  field  is  to  be  moved,  except  the 
curve  between  this  track  and  the  track  along  the  edge  of  the 
working  pit.  The  moving  of  the  latter  is  carried  out  in  a  few 
minutes,  and  work  can  then  be  resumed. 

For  the  further  pressing  out  and  cutting  of  the  peat  there 
is  used  a  so-called  “field-press,”  which  levels  out  and  cuts  the 
wet  peat  in  strips  about  15  centimeters  square  and  with  15 
strips  to  a  “table.”  The  field  press  is  drawn  by  a  10-horse¬ 
power  electric  motor  with  the  aid  of  a  rope  and  windlass ;  on 
either  side  of  the  drying  field  are  placed  trucks  running  on  rails, 
the  one  on  the  one  side  carrying  a  rope  pulley  and  the  one  on 
the  other,  the  motor  with  the  windlass.  In  the  transverse  di¬ 
rection  the  peat  strips  are  cut  by  hand  with  the  aid  of  a  chopping 
knife.  The  required  power  for  each  excavating  machine  to 
gether  with  its  field  press  was  stated  to  be  about  75  horsepower. 

The  number  of  hands  employed  at  the  works  during  the 
summer  in  digging  and  laying  out  the  peat  per  shift  was  as 
follows : 
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1  man,  foreman  of  the  digging  work. 

1  man  and  1  boy  in  the  pit  for  smearing,  leveling,  etc. 

2  men  and  1  boy  for  loading,  transport  of  trucks,  track¬ 
laying,  etc. 

1  man  on  the  locomotive. 

3  men  on  the  drying  field,  for  dumping,  pressing,  track¬ 
laying,  etc. 

Total,  8  men  and  2  boys. 

The  boy  in  the  working  pit  is  paid  2  kronor  (1  krone  equals 
27  cents)  per  shift.  The  other  hands  are  paid  by  joint  agree¬ 
ment  at  the  rate  of  11  ore  (4  5re  equals  1  cent)  per  truck  for 
digging  and  laying  out,  the  foreman  receiving  50  ore  extra  per 
day. 

In  the  course  of  the  summer  the  men  worked  either  16 
hours  a  day  in  two  shifts  or  11  hours  a  day  in  one  shift.  Taking 
the  former  case  and  assuming  an  output  of  40  trucks  of  macer¬ 
ated  peat  per  hour,  the  output  per  shift  will  be  320  trucks  and 
the  working  costs  for  digging  and  laying  out,  7  trucks  (=  about 
7  cubic  meters)  being  estimated  to  correspond  to  1  ton  of  peat 
with  30  per  cent,  moisture,  for  peat  with  30  per  cent,  water, 
kronor,  per  shift,  37.70  (=about  $10.50)  ;  kronor,  per  ton,  0.824; 
kronor  per  ton  of  dry  stuff,  1.18. 

On  the  drying  field  a  so-called  “table"’  (=the  breadth  of  the 
field  press  by  the  breadth  of  the  drying  field)  contains  on  an 
average  70  trucks  of  peat,  corresponding  to  10  tons  of  peat  with 
30  per  cent,  water. 

Turning  of  the  peat  is  paid  for  at  the  rate  of  kronor  1.20  and 
footing  at  the  rate  of  kronor  2.50  per  “table”  or 

Peat  with  30  per  cent,  water  Dry  stuff 

For  turning,  kronor  per  ton . 0.12  0.171 

For  footing  up,  kronor  per  ton . 0.25  0.357 

The  air-dried  peat  is  loaded  in  ordinary  peat  trucks,  holding 
about  2  cubic  meters  which  are  drawn  to  the  peat  barns  by  a 
petroleum  locomotive.  Each  wagon  contains  about  600  kilo¬ 
grams  of  peat  with  30  per  cent,  moisture. 

For  loading  or  driving  to  the  main  track  is  paid  0.25  kr. 
per  truck  or  for  Peat  with  30  per  cent,  water  Dry  stuff 

Kr.  per  ton  . '...0.417  0.595 

to  which  must  be  added  costs  for  2  extra  hands,  whence  the 
bringing  in  of  the  peat  costs 

Peat  with  30  per  cent,  water  Dry  stuff 
Kr.  per  ton  . 0.50  0.714 

The  total  working  costs  for  the  peat  brought  into  the  barn 
is  thus,  not  counting  superintendents,  mechanics  and  foremen. 
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For  peat  with 

30% 

40% 

50% 

dry 

water 

water 

water 

stuff 

Digging  and  laying  out, 
Kr.  per  ton  . 

. 0.824 

0.708 

0.590 

1.180 

Turning,  kr.  per  ton . 

. 0.120 

0.103 

0.085 

0.171 

Footing,  kr.  per  ton  .... 

. 0.250 

0.214 

0.178 

0.357 

Bringing  in,  kr.  per  ton.  .  . 

. 0.500 

0.429 

0.357 

0.714 

Total,  kr.  per  ton.  .  .  , 

. 1.694 

1.454 

1.210 

2.422 

Or  in  round  figures,  per 

ton...  1.70 

1.45 

1.20 

2.40 

To  this  must  be  added  interest  and  amortization,  cost  of 
power,  petroleum  and  oil,  as  well  as  administration,  taxes,  in¬ 
surance  and  the  like.  These  expenses  are  of  a  fluctuating  na¬ 
ture,  depending  mainly  on  the  output. 

The  Manufacture  of  Peat  Powder. 

The  peat  is  loaded  in  the  barns  in  dumping  trucks  in  such  a 
way  that  the  latter  contain  as  a  general  rule  somewhat  more 
than  1  cubic  meter,  loose  measure. 

The  trucks  are  hoisted  up  on  a  floor  above  the  crushing 
room.  In  the  floor  there  is  an  opening  through  which  the 
peat  is  fed  down  by  hand  into  the  coarse  crusher.  The  latter 
consists  of  two  rollers  provided  with  toothed  rings.  One 
of  the  rollers  has  somewhat  larger  rings,  which  engage  with 
corresponding  notches  in  the  other.  In  this  crusher  frozen  peat 
can  also  be  crushed  satisfactorily,  according  to  statement.  After 
having  passed  through  the  coarse  crusher,  the  peat  falls  down 
into  a  fine  crusher,  which  consists  of  two  discs  rotating  rapidly 
in  opposite  directions ;  the  discs  are  provided  with  iron  teeth, 
which  engage  with  one  another.  Two  of  these  crushers  are  at 
present  installed,  but  only  one  of  them  needs  to  be  used  for  feed¬ 
ing  a  powder-drying  furnace  or  drier.  The  peat  gets  pretty 
well  ground  in  the  fine  crusher,  and  then  passes  into  a  sieve,  in 
which  a  great  deal  of  fiber  is  separated.  The  stuff  which  has 
passed  through  the  sieve  is  conveyed  to  the  drying  furnace 
chamber  with  the  aid  of  a  raking  chain,  and  is  there  hoisted  by 
a  scoop  elevator  to  the  upper  part  of  the  drier,  into  which  it  is 
fed. 

The  dried  stuff  after  leaving  the  drier  is  passed  to  a  sieve 
where  from  40  to  50  per  cent,  is  then  obtained  as  powder  ready 
for  use.  The  stuff  left  on  this  sieve  is  transferred  to  a  coarse 
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sieve,  where  the  greater  part  of  the  fibers  and  pieces  of  peat 
which  have  not  been  sufficiently  crushed  are  separated.  The 
stuff  which  passes  through  the  sieve  is  sent  on  to  the  mills;  three 
mills  are  at  present  installed,  but,  owing  to  lack  of  hands,  only 
two  of  them  can  work  simultaneously.  The  stuff  which  has 
passed  the  first  mill  goes  direct  to  the  sacks,  -but  from  the  second 
(and  third)  mill  it  passes  first  to  a  fine  sieve,  from  which  par¬ 
ticularly  fine  powder  is  obtained.  The  stuff  which  fails  to  pass 
this  sieve  is  reground. 

The  powder  thus  obtained  is  kept  in  impregnated  sacks 
in  a  separate  warehouse,  and  it  is  conveyed  from  it  on  a  narrow- 
gauged  track  to  Back  station. 


Tests. 

In  order  to  ascertain  the  output  capacity  of  the  furnace,  a 
number  of  tests  were  instituted  from  the  12th  to  the  15th  of 
August.  The  results  are  given  below. 

As  there  was  no  means  of  weighing  the  raw  stuff  entering 
the  crusher,  samples  of  the  peat  passing  into  the  drier  were 
taken  four  times  an  hour.  The  samples  were  blended  into  an 
average  sample  in  order  to  obtain  satisfactorily  the  average  per¬ 
centage  of  water.  At  the  same  time  samples  were  taken  of  the 
dried  stuff  that  had  passed  through  the  drier,  of  the  finished 
powder,  and  of  the  powder  used  in  heating  the  drier.  The  weight 
of  the  finished  powder,  as  well  as  of  the  unground  stuff  and  the 
fibers,  was  ascertained. 

On  my  arrival  at  Back  the  drier  was  charged  with  peat  com¬ 
paratively  well  dried  in  the  air,  and  in  such  a  case  it  was  ob¬ 
viously  unnecessary  for  the  drier  to  be  kept  at  a  very  great  heat, 
and  hence  it  was  possible  for  the  feeding  to  be  carried  on  more 
rapidly.  Assuming  that  in  a  bad  drying  year  the  average  of 
water  in  the  peat  brought  in  would  be  about  50  per  cent,  which 
is  about  the  utmost  limit,  I  proposed  that  peat  with  this  per¬ 
centage  of  water  should  be  used.  My  request  was  readily  ac¬ 
ceded  to,  and  on  the  12th  of  August  the  drier  was  charged  with 
wet  peat  brought  in  direct  from  the  bog.  It  should,  however,  be 
noted  that  the  change  from  comparatively  dry  peat  to  peat  with 
so  considerable  a  percentage  of  moisture  was  made  rather  ab¬ 
ruptly,  and  that  the  men  employed  at  the  drier  were  unused  to 
working  with  the  wet  peat  hence  it  is  probable  that  under  nor¬ 
mal  conditions  the  results  will  be  somewhat  more  favorable. 
It  is  particularly  important  that  the  feeding  should  take  place 
uniformly  so  that  approximately  the  same  quantity  of  peat  per 
unit  of  time  is  supplied  to  the  drier;  in  the  present  instance  it 
happened  occasionally  that  the  feeding  was  somewhat  irregular. 
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Test  No.  1.  Time:  8  Hours. 

TABLE  I. 

Analysis  of  raw  material  and  finished  product: 

Calometric  Efficient 


Volatile 

heat 

heat 

Moisture  substances 

Coke 

Ash 

value 

value 

- -Percent. - 

Heat 

Units 

Crude  peat  for 

the  drier  ...53.8  33.0 

11.8 

1.4 

5460 

2060 

Dried  peat  at 

the  drier  . . .  14.0 

•  •  • 

•  • 

.... 

.... 

Finished 

powder  ....13.6  58.2 

25.1 

3.1 

5650 

4540 

Powder  for  the 

heating  ....  13.6 

5720 

4610 

Weights  of  dried  peat: 

Finished  powder . 

.3,722  kg. 

Unground  dried  peat*. 

.  1,416  kg. 

Fiber  (dried)  . 

.  116  kg. 

Total  . 

.4,254  kg. 

*Owing  to  lack  of  hands  only  two  mills  were  able  to  work  simul¬ 
taneously;  hence  a  quantity  of  unground  peat  and  some  that  had  failed 
to  pass  the  fine  crusher  (here  taken  together)  had  to  be  ground  after¬ 
wards.  This  drawback  is  to  be  remedied  by  making  the  mills  last  for 


two  furnaces. 

Weight  of  powder  used  for  heating  the  drier, . 752  kg. 

Weight  of  piece  peat  used  for  the  igniting  fire . about  135  kg. 


The  finished  product  contained  13.6  per  cent,  of  water,  or 
678  kg.  of  water  and  4,306  kg.  of  dry  stuff. 

At  the  drier  the  dried  peat  contained  14  per  cent,  of  water, 
or  701  kg.  of  water,  and  weighed  5,007  kg. 

The  crude  peat  contained  53.8  per  cent,  of  water  or  5,014  kg. 
of  water  and  weighed  9,320  kg. 

Thus:  Weight  of  water  evaporated  in  the  drier  was.  .  .  .4,313  kg. 
Weight  of  water  evaporated  subsequently .  23  kg. 

Heat  supplied  to  the  drier: 

by  burning  the  powder . 752x4,610=3,466.720  heat  units 

by  burning  the  piece  peat*. ..  135x3, 500*=  472,500  heat  units 

Total  . 3,939,220  heat  units 

Thus  to  every  1,000  heat  units  there  evaporated  in  the 
drier  1.1  kg.  of  water;  available  efficiency  of  the  fuel=66  per 
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cent.,  ^Assumed  to  have  an  effective  heat  value  of  3,500  heat 
units.  Neglecting  the  action  of  the  air  current,  and  assuming 
the  evaporating  heat  of  the  water  to  equal  600  heat  units. 

The  output  of  the  drier  per  24  hours,  assuming  the  mills  to 
have  sufficient  men  to  work  them  =  14,604  kg.  of  powder  (and 
348  kg.  of  fiber). 

Consumption  of  powder  =  15.4  per  cent,  of  the  finished 
powder. 

Test  No.  2.  Time,  12  hours. 

Table  II. 


Analysis  of 

raw  material  and  finished  product. 

Calometric  Efficient 

Volatile 

heat 

heat 

Moisture 

substances  Coke 

Ash 

value 

value 

- Per  cent. — 

Heat  units. 

Crude  peat  for 

the  drier  .  .  .  53.7 

32.9  11.4 

2.0 

5,470 

2.070 

Dried  peat  at 

the  drier  .  .  .  19.5 

...  ... 

.  . 

.... 

.  .  .  • 

Finished 

powder  ....  17.2 

56.3  22.1 

4.4 

5,460 

4,170 

Powder  for  the 

heating  ....  8.0 

...  ... 

5,470 

4,170 

After  the  completion  of  the  test  on  the  12th  of  August,  the 
drier  was  charged  with  crude  peat  as  above ;  the  peat  was  from 
the  previous  year  and  during  the  winter  had  frozen  in  the  barn. 
The  weight  of  1  cubic  meter  of  this  peat  was  436  kg.  The  drier 
was  charged  for  24  hours  with  this  kind  of  peat. 

Weight  dried  peat: 

Finished  powder  . 7,594  kg. 

Unground  dried  peat .  365  kg. 

Fiber  (dried)  .  72  kg. 

Total . 8,031  kg. 

Weight  of  powder  used  for  heating  the  drier . 836  kg. 

Weight  of  piece  peat  for  the  igniting  fire . 200  kg. 

The  finished  product  contained  17.2  per  cent,  of  water,  or 
1,381  kg.  of  water  and  6,650  kg.  of  dry  substance. 

At  the  drier  the  dried  peat  contained  19.5  per  cent  of  water, 
or  1,610  kg.  of  water  and  weighed  8,260  kg. 

The  raw  peat  contained  53.7  per  cent,  of  water  and  7,713  kg. 
of  water  and  weighed  14,363  kg. 
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Thus:  Weight  of  water  evaporated  in  the  drier . 6,103  kg. 

Weight  of  water  evaporated  subsequently .  229  kg. 

Heat  supplied  to  the  drier: 


By  burning  the  powder . 836x4,630  =  3,870,  680  heat  units 

By  burning  the  piece  peat..  200x3,500  =  700,000  heat  units 


Total  . 4,570,680  heat  units 

To  every  1,000  heat  units  there  thus  evaporated  in  the 
drier  1.33  kg.  of  water. 

Available  efficiency  of  the  fuel  =  79.8  per  cent. 

Output  of  the  drier  per  24  hours  =  15,918  kg.  of  powder 
(and  144  kg.  of  fiber.) 

The  consumption  of  powder,  assuming  powder  of  the  same 
heat  value  as  the  finished  powder  to  have  been  employed  =  928 
kg.  or  11.6  per  cent,  of  the  finished  powder. 

0.5  cubic  meters  of  finished  powder  (=  3  sacks)  weighed 
148  kg.;  specific  gravity  =  0.296*). 

*Note:  i.  e.  loose  weight.  In  the  transit  the  powder  gets  packed 
by  shaking.  Note  of  H.  Ekelund. 

Test  No.  3.  Time:  9  hours. 

Table  III. 


Analysis  of  raw  material  and  finished  product. 


Calometric  Efficient 

Volatile 

heat 

heat 

Moisture  substances  Coke 

Ash  value 

value 

- Per  cent. - 

-  Heat  units. 

Crude  peat  for 

the  drier  ...39.0  40.6  15.4 

5.0  5,240 

2,780 

Dried  peat  at 

the  drier  ...  11.4 

•  •  .... 

•  •  •  • 

Finished 

powder  ....11.2  58.1  21.3 

9.4  5,270 

4,350 

Powder  for  the 

heating  ....17.2  56.3  22.1 

4.4  5,460 

4,170 

The  powder  used  for  the  heating  : 

is  the  same  as 

in  Test 

No.  2. 

Weight  of  1  cubic  meter  crude  peat 

=  325  kg. 

Weight  dried  peat: 

Finished  powder . 

....7,121  kg. 

Unground,  dried  peat . 

. . . .  943  kg. 

1 

Fiber  (dried)  . 

Total 


8,317  kg. 
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Weight  of  powder  used  for  heating  the  drier,  782  kg. 
Weight  of  piece  peat  used  fur  the  igniting  fire,  about  150  kg. 
The  finished  product  contained  11.2  per  cent,  of  water,  or 
931  kg.  of  water  and  7,386  kg.  of  dry  stuff. 

In  the  furnace  the  dried  peat  contained  11.4  per  cent,  of 
water  or  950  kg.  of  water,  and  weighed  8,336  kg. 

The  crude  peat  contained  39  per  cent,  of  water,  or  4,722  kg. 


of  water  and  weighed  12,108  kg.  Thus: 

Weight  of  water  evaporated  in  the  drier . 3,772  kg. 

Weight  of  water  evaporated  subsequently .  19  kg. 

Heat  supplied  to  the  drier: 


By  burning  the  powder . 782x4,170  =  3,260,940  heat  units 

By  burning  the  piece  peat.  .  .  .150x3,500=  525,000  heat  units 

Total  . 3,785,940  heat  units 

To  every  1,000  heat  units  there  thus  evaporated  in  the  drier 
1  kg.  of  water. 

Available  efficiency  of  the  fuel  =  60  per  cent. 

The  output  of  the  drier  per  24  hours  =  21,504  kg.  of  powder 
(and  674  kg.  of  fiber.) 

The  consumption  of  powder,  assuming  powder  with  the 
same  efficient  heat  value  as  the  finished  powder  to  have  been 
used  =  750  kg.  or  9.3  per  cent,  of  the  finished  powder. 

0.5  cubic  meters  of  the  finished  powder  weighed  171  kg. 
spec.  grav.  =  0.342.*) 

*Note:  See  note  page  — . 

According  to  test  No.  1  the  output,  with  crude  peat  con¬ 
taining  about  54  per  cent,  of  water,  is  14.6  tons  per  24  hours  and 
the  consumption  of  powder  for  the  furnace  about  15  per  cent, 
of  the  output.  The  feeding  was,  however,  somewhat  irregular, 
whence  the  output  was  comparatively  small  and  the  consump¬ 
tion  of  fuel  heavy. 

According  to  test  No.  2  the  output,  with  crude  peat  con¬ 
taining  the  same  amount  of  water  as  the  above,  is  about  16 
tons  per  24  hours,  and  the  consumption  of  powder  for  the  drier 
about  11.5  per  cent,  of  the  output.  The  quantity  of  water  con¬ 
tained  in  the  finished  product  is,  however,  too  large,  and  the 
feeding  was  done  too  quickly. 

According  to  test  No.  3  the  output,  with  crude  peat  con¬ 
taining  39  per  cent,  of  water,  is  21.5  tons  per  24  hours,  and  the 
consumption  of  powder  for  the  drier  9.3  per  cent,  of  the  output, 
the  finished  powder  containing  about  11  per  cent,  of  water. 

Under  normal  circumstances  and  with  accurate  feeding  the 
output  of  the  drier  is  determined  quite  naturally  by  the  water 
contained  in  the  crude  peat  and  the  finished  powder.  The 
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physical  nature  of  the  peat  is, also  a  factor  to  be  considered;  for 
the  more  fiber  it  contains,  the  smaller  is  the  capacity  for  evap¬ 
oration.  The  available  efficiency  of  the  fuel  in  the  furnace  de¬ 
pends  on  the  degree  of  dryness  of  the  finished  powder;  the  drier 
it  is,  the  smaller  the  efficiency. 

All  three  tests  show  that  the  amount  of  water  contained  in 
the  dried  peat  at  the  outlet  of  the  drier  is  larger  than  that  of  the 
finished  powder.  When  the  peat  comes  from  the  drier  it  is  hot, 
and  the  more  heat  it  contains,  the  easier  does  the  evaporation 
take  place.  It  would  therefore  probably  be  advantageous  to 
let  the  peat  pass  over  a  long  carrier  before  it  goes  to  the  mills. 

To  judge  from  the  results  obtained,  it  should  be  possible, 
with  crude  peat  containing  60  per  cent,  of  water,  to  count  on 
a  daily  output  of  15  tons  of  powder  containing  12  to  13  per 
'cent,  of  moisture,  and,  with  raw  peat  containing  40  per  cent, 
of  water,  an  output  per  24  hours  of  21  tons.  The  consumption 
of  the  powder  in  the  former  case  is  about  12  per  cent,  and  in 
the  latter  case  about  9  per  cent,  of  the  output. 

The  work  at  the  drier  was  done  in  shifts  of  12  hours  each 
with  7  men  and  2  boys  in  each  shift  distributed  as  follows : 

1  man  plus  1  boy  for  loading  the  peat  in  the  barns. 

1  man  for  feeding  the  coarse  crusher. 

1  man  in  the  crushing  room. 

1  man  at  the  drier. 

2  men  in  the  mill  room. 

1  man  mechanic  (engine  man.) 

1  boy  for  carrying  up  and  crushing  the  peat  for  the  gen¬ 
erator. 

These  men  receive  a  daily  wage  of  3  kronor  per  man  and  2 
kronor  per  boy  per  day,  or  altogether  50  kronor  per  24  hours. 
With  an  output  of  15  tons  per  24  hours,  this  makes  3.33  kronor 
per  ton,  and  with  an  output  of  21  tons  per  24  hours,  2.38  kronor 
per  ton. 

With  the  same  number  of  workmen  it  is  possible  to  keep 
two  drivers  running,  if  the  boys  are  replaced  by  men.  The 
pay  per  24  hours  is  thus  54  kronor,  and  the  working  expenses 
per  ton  for  an  output  of  30  tons  per  24  hours  — 1.80  kronor, 
and  for  an  output  of  42  tons  per  24  hours  =  129  kronor.  To  this 
must  be  added,  in  order  to  obtain  the  total  costs,  interest  and 
amortization,  costs  of  power,  oil  and  sacks,  as  well  as  adminis¬ 
tration  expenses,  taxes,  insurance,  etc. 

Estimates  of  Costs. 

The  following  estimates  of  costs  cover  an  establishment 
consisting  of  an  excavating  machine  and  powder  factory  with 
two  furnaces,  having  an  output  of  about  9,500  tons  of  powder 
for  sale. 
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Manufacture  of  the  raw  material. 

Conditions  on  which  the  estimate  is  based  : 

The  establishment  is  to  be  amortized  in  20  years,  and  thus 
the  bog  must  contain  at  least  enough  raw  material  to  last  for 
this  period. 

The  excavating  machine  gives  an  output  of  40  cubic  meters 
of  raw  peat  per  hour,  and  the  working  expenses  are  as  above 
stated. 

The  average  depth  of  the  bog’after  draining  is  assumed  to 
be  2.5  meters  (8.2  ft.),  and  the  specific  gravity  of  the  peat  to  be 
such  that  7  cubic  meters  pi  bog  yield  1  ton  of  peat  with  30  per 
cent,  of  water.  The  work  on  the  bog  to  be  carried  on  for  120 
days,  day  and  night.  1  “har”  (about  4  poles)  of  such  a  bog 
contains  25,000  cubic  meters  of  neat  mire,  which  is  equivalent 
to  about  3,500  tons  of  peat  with  30  per  cent,  of  water. 

The  minimum  area  of  the  bog  should  thus  be  about  100 
hectares  (1  hectare  =  about  2  1-2  acres);  the  bog  should  be 
conveniently  situated  for  lines  of  traffic,  and  workmen  should 
be  procurable  during  the  summer. 

It  is  possible  that  in  bad  years  the  peat  dug  in  the  month 
of  August  may  not  get  sufficiently  dried  (in  the  air)  ;  in  that 
case  it  can  be  left  on  the  bog  till  the  following  year,  when  it 
can  be  brought  into  the  barn  pretty  early. 

About  115,000  cubic  meters  of  peat  are  to  be  dug  per  year. 


Costs  of  establishment. 

Draining  and  levelling  the  bog . Kr.  45,000 

An  excavating  engine  with  accessories . Kr.  25,000 

Tracks  on  the  bog,  trucks,  petroleum  locomotive,  spread¬ 
ing  machines,  etc.,  . Kr.  25,000 

4  peat  barns  at  10,000  kr.  each  (capacity  7500  cubic 

meters)  . Kr.  40,000 

Power  station  of  75  horsepower  .  Kr.  15,000 


Total,  Kronor  . 150,000 

Interest  4  per  cent. ;  amortization  5  per  cent,  on  the 

bog  on  45,000  kr . . .  .Kr.  4,050 

Interest  4  per  cent. :  amortization  5  per  cent,  on  the 

barns  on  40,000  kr . Kr.  3,600 

Interest  4  per  cent.;  amortization  7  per  cent,  on  the 

machines  on  65,600  kr . Kr.  7,150 

Peat  superintendent’s  wages  for  5  months . Kr.  1,000 

Fuel  for  a  motor  of  75  h.  p.  at  the  rate  of  3  kg.  of  peat 
(30  per  cent,  of  water)  per  h.  p.  hour  3x75x24x120 
=  648  tons  at  3  kr . Kr.  1,944 
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Petroleum  for  3  locomotives;  5,400  liters  at  11  ore.  .Kr.  594 


2  mechanics  at  4  kr.  =  8  kr.  per  24  hours . Kr.  960 

Oil,  etc . Kr.  500 

Taxes  (for  the  actual  establishment) . Kr.  500 

Insurance  . Kr.  500 

Sundries  . Kr.  1,202 


Total  . . Kr.  22,000 


Yearly  output  =  115,000  =  16,400  tons  of  peat  with  30  per 


7 

cent  of  water 

For  peat  with  30  per  cent. 

40  per  cent. 

50  per  cent. 

for  dry 

water 

water 

water 

stuff 

W  orking 

costs  . kr.  1.70 

1.45 

11.20 

2.40 

Various 

expenses  ..kr.  1.34 

1.15 

0.95 

1.91 

Total  (in  round  figures.) 

»  kr.  3, 

2.60 

2.15 

4.30 

Manufacture  of  the  Powder. 

Conditions  on  which  the  estimate  is  based : 

Two  driers  charged  with  peat  containing  50  per  cent,  water 
give  an  output  in  24  hours  of  30  tons  of  powder ;  consumption 
of  powder  for  the  heating  12  per  cent,  of  the  output. 

Two  driers  charged  with  peat  containing  40  per  cent,  water 
give  an  output  in  24  hours  of  42  tons  of  powder ;  consumption 
of  powder  for  heating  9  per  cent,  of  the  output.  The  finished 
powder  contains  12  per  cent,  water. 

Five  per  cent,  of  the  weight  of  the  dry  stuff  is  separated 
in  the  crushing  (3  per  cent.)  and  mil!  room  (2  per  cent.)  as 
fiber. 

The  peat  brought  in  is  assumed  to  contain  water  to  the 
amount  that  about  2,500  tons  are  obtained  with  30  per  cent, 
water;  further  that  the  driers  for  180  davs  can  be  charged  with 
peat  containing  40  per  cent,  water,  and  that  the  remaining  peat 
dug,  which  will  last  about  100  days  for  charging  the  driers,  con¬ 
tains  50  per  cent,  water. 

The  powder  factory  would  then  be  run  280  days  in  the  year. 

Power  is  supplied  by  a  175-horsepower  suction  gas  engine 
for  peat,  which  consumes  1.3  kg.  of  peat  containing  30  per  cent, 
water  per  horsepower-hour. 
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Cost  of  Establishment  for  the  Factory. 


Factory  building  . Kr.  25,000 

2  driers  with  accessories . Kr.  18,000 

Carriers,  beltings,  motors  and  fans . Kr.  6,800 

3  crushers  (1  at  1,895  kr.,  2  at  2,780  kr.) . Kr.  7,455 

3  mills  at  2,100  kr . Kr.  6,300 

Beltings  in  the  crushing  and  mill  room . Kr.  3,000 

Belts  and  straps . Kr.  3,500 

Sieves  with  appliances . Kr.  3,000 

Power  station;  suction  gas  engine  of  175  h.  p . Kr.  50,000 

Repairing  workshop  . Kr.  2,000 

Sundries  . Kr.  945 


Kr.  126,000 

Office  and  dwellings . Kr.  14,000 

Warehouse . Kr.  5,000 


Total  . Kr.  145,000 

Interest.  4  per  cent;  amortization,  5  per  cent,  on 

buildings  on  44,000  kr . Kr.  3,960 

Interest,  4  per  cent ;  amortization,  7  per  cent,  on  ma¬ 
chines  on  100,000  kr . Kr.  11,000 

Administration  expenses  for  the  whole  establish¬ 
ment  . Kr.  5,000 

Taxes  for  the  actual  factory . Kr.  500 

Insurance  . Kr.  500 

Oil  and  sundries . Kr.  1,040 


Total  . Kr.  22,000 


Requisite  Peat  with  40  Per  Cent.  Water. 

In  180  days  are  produced  180x42=7,560  tons  of  powder 
whereof  0.09  X  7,560  =  680  tons  are  consumed  for  healing,  thus 
leaving  for  sale  6,880  tons  with  12  per  cent,  water. 

680  tons  of  powder  contain  598  tons  of  dry  stuff ;  adding 
5  per  cent,  for  fiber,  630  tons  of  dry  stuff  are  required,  equiva¬ 
lent  to  6,300  cubic  meters  of  bogs  or  1,050  tons  of  peat  with  40 
per  cent,  water. 

This  gives  31  tons  of  fiber  with  40  per  cent,  water  and  21 
tons  of  dried  fiber. 

6,880  tons  of  powder  contain  6,055  tons  of  dry  stuff;  adding 
5  per  cent,  for  fiber,  6,373  tons  of  dry  stuff  are  required,  equiva¬ 
lent  to  63,730  cubic  meters  of  bog  or  10,620  tons  of  peat  with 
40  per  cent,  water. 


This  gives  318  tons  of  fiber  with  40  per  cent,  water  and  212 
tons  of  dried  fiber. 


Requisite  Peat  with  50  Per  Cent.  Water. 


In  100  days  are  produced  30x100=3,000  tons  of  powder,  of 
which  0.12x3,000=360  tons,  are  consumed  for  heating,  thus 
leaving  for  sale  2,640  tons  with  12  per  cent,  water. 

360  tons  of  powder  contain  317  tons  of  dry  stuff ;  adding  5 
percent,  for  fiber,  333  tons  of  stuff  are  required,  equivalent  to 
3,330  cubic  meters  of  bog,  or  666  tons  of  peat  with  50  per  cent, 
water. 

This  gives  20  tons  of  fiber  with  50  per  cent,  water  and  13 
tons  of  dried  fiber. 

2,640  tons  of  powder  contain  2,323  tons  of  dry  stuff ;  adding 
5  per  cent,  for  fiber,  2,445  tons  of  dry  stuff  are  required,  equiva¬ 
lent  to  24,450  cubic  meters  of  bog,  or  4,890  tons  of  peat  with  50 
per  cent,  water. 

This  gives  147  tons  of  fiber  with  50  per  cent,  water  and  98 
tons  of  dried  fiber. 


Requisite  Staff  for  the  Factory. 


Eight  men  at  3  kr.,  besides  1  mechanic  and  1  foreman  at  4 
kr.  per  shift  of  12  hours. 

Wages  for  24  hours,  64  kr. 

Manufacturing  Costs  for  6,880  Tons  of  Powder  (from  Peat  with 

40  Per  Cent.  Water). 

Wages  64x180  . Kr.  11,520 

10,620  tons  of  peat  with  40  per  cent,  water  for  the 

powder,  for  sale  at  2.60  kr . Kr.  27,612 

1,050  tons  of  peat  with  40  per  cent,  water  for  the  ig¬ 
niting  powder,  at  2.60  kr . Kr.  2,730 

For  the  igniting  fires  180x800=144  tons  with  30  per 

cent,  water,  at  3.00  kr . Kr.  442 

For  the  suction  gas  engine  1.3x175x24x180=983  tons 

with  30  per  cent,  water,  at  3.00  kr . Kr.  2,949 

Interest,  amortization,  etc.,  18%so  x  22,000 . Kr.  14,143 


Total 


Kr.  59,396 


Or  per  ton . 

Wear  and  tear  of  sacks 
Sundries . 


8.63  kr. 
.40  kr. 
.07  kr. 


Total 


9.10  kr.  per  ton 
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Manufacturing  Costs  for  2,640  Tons  of  Powder  (from  Peat  with 

50  Per  Cent.  Water.) 

Wages  64x100  . Kr.  6,400 

4,890  tons  with  50  per  cent,  water  for  the  powder,  for 

sale  at  2.15  kr . Kr.  10,513 

666  tons  of  peat  with  50  per  cent,  water  for  the  ignit¬ 
ing  powder,  at  2.15  kr . Kr.  1,432 

For  the  igniting  fires  100x800=80  tons  with  30  per 

cent,  water,  at  3.60  kr . Kr.  240 

For  the  suction  gas  engine  1.3x175x24x100=546  tons 

with  30  per  cent,  wqter,  at  3.00  kr . . .Kr.  1,638 

Interest,  amortization,  etc.,  10%so  x  22,000 . Kr.  7,860 


Total  . Kr.  28,083 

Or  per  ton .  10.63  kr. 

Wear  and  tear  of  sacks....  0.40  kr. 

Sundries  .  0.07  kr. 


Total  . .  11.10  kr.  per  ton 

Mean  costs  per  ton=8747%52o  plus  0.47=9.65  kr. 

As  salable  by-products  are  also  obtained: 

344  tons  of  dried  fiber  with  about  12  per  cent,  water. 

349  tons  of  fiber  with  about  40  per  cent,  water. 

167  tons  of  fiber  with  about  50  per  cejit.  water. 

Assuming  that  15,  12  and  8  kr.  respectively  are  obtained 
from  these  by-products,  the  average  costs  per  ton  of  powder  will 
be  76,795  +  0.47  =  8.50  kr. 

9,520 

Requisite  Peat  Bog. 

For  fuel  and  power. 

For  the  power  headquarters  of  the  bog  (120  days),  648  tons 
of  peat  with  30  per  cent,  water,  equivalent  to  4,530  cubic 
meters  of  bog. 

For  the  power  headquarters  of  the  factory  (180  days),  983  tons 
of  peat  with  30  per  cent,  water,  equivalent  to  6,881  cubic 
meters  of  bog. 

For  the  power  headquarters  of  the  factory  (100  days),  546  tons 
of  peat  30  per  cent,  water,  equivalent  to  3,822  cubic  meter9 
of  bog. 

For  the  igniting  fires  (280  days),  224  tons  of  peat  with  30  per 
cent,  water,  equivalent  to  1,568  cubic  meters  of  bog. 

For  the  powder  heating  (180  days),  1,050  tons  of  peat  with  40 
per  cent,  water,  equivalent  to  6,300  cubic  meters  of  bog. 
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For  the  powder  heating-  (100  days),  666  tons  of  peat  with  50  per 
cent,  water,  equivalent  to  3,330  cubic  meters  of  bog. 

Total,  26,431  cubic  meters  of  bog. 

For  Powder  for  Sale. 

In  180  days,  10,620  tons  of  peat  with  40  per  cent,  water,  equiva¬ 
lent  to  63,700  cubic  meters  of  bog. 

In  100  days,  4,890  tons  of  peat  with  50  per  cent  water,  equiva¬ 
lent  to  24,450  cubic  meters  of  bog. 

Total,  88,150  cubic  meters  of  bog. 

Total  raw  peat  required . 114,617  cubic  Meters 

Peat  dug . about  . 115,000  cubic  meters 

Consumption  of  fuel  26,437  =  23  per  cent,  of  the  peat  dug. 

114,617 

In  the  above  calculations  most  of  the  figures  regarding  the 
costs  of  the  establishment  have  been  obtained  from  Lieutenant 
Ekelund.  The  costs  for  peat  barns  and  power  headquarters  have 
been  approximately  estimated  by  myself.  It  is  obvious  that 
local  conditions  have  to  be  considered  in  estimating  costs ;  hence 
a  detailed  estimate  should  be  drawn  up  for  each  separate  case. 

The  above  estimates,  however,  are  made  for  rather  unfavor¬ 
able  conditions ;  in  many  particulars  an  establishment  erected 
with  the  improvements  suggested  by  experience  already  gained 
should  give  better  results.  A  somewhat  modified  excavating 
machine  should  be  able  to  give  a  considerably  larger  output  of 
raw  wet  peat  per  hour.  This  entails  a  reduction  both  of  work¬ 
ing  costs  and  of  other  expenses  per  ton  of  peat. 

In  ordinary  circumstances  a  great  deal  of  the  peat  extracted 
can  be  obtained  with  a  considerably  lower  percentage  of  water 
than  has  been  assumed  here.  It  may  also  be  presumed  that  the 
efficiency  of  the  drying  furnaces  can  be  further  increased  by 
making  the  drying  channels  longer,  and  that  the  number  of 
hands  can  be  reduced  by  mechanical  appliances. 

It  may  be  presumed  that  for  steam-boiler  heating  there  is 
very  little  to  be  gained  by  drying  the  powder  below  15  per  cent, 
water.  By  keeping  to  this  percentage  the  output  of  the  drying 
furnaces  can  be  increased  or  the  consumption  of  fuel  pretty  con¬ 
siderably  diminished,  all  of  which  materially  effects  the  price 
per  ton  of  powder. 
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THE  PEAT  INDUSTRY. 


A  lecture  by  Prof.  G.  Keppeler,  Hanover,  Geimany. 

(Abstract.) 

The  author  describes  first  the  formation  of  peat  and  its  de¬ 
pendence  on  climate,  surface  formation  and  the  mineral  contents 
of  the  ground  water.  Peat  deposits  are  widely  distributed  in 
Germany  and  are  found  chiefly  along  the  low-lying  coasts.  In 
Prussia  6'.4  per  cent,  of  the  entire  area  is  covered  by  peat  beds. 
The  peat-covered  land  is  so  saturated  with  water  that  it  is  of 
no  use  in  its  natural  condition.  Its  economic  use  is  generally 
preceded  by  a  dewatering  whichjs  accomplished  by  ditching. 

The  peat  has  been  dug  for  fuel  from  very  early  times,  but 
the  peat  when  dug  always  contains  large  percentages  of  water 
(85  to  95  per  cent.)  The  expelling  of  this  water  has  formed  the 
greatest  obstacle  in  making  use  of  peat.  To  bring  the  water 
content  of  85  per  cent,  down  to  50  per  cent.,  700  kilos  (1540 
lbs.)  water  have  to  be  removed  per  metric  ton  (2204  lbs.)  of 
peat.  The  drying  of  peat  is  best  done  by  placing  it  in  the  open 
air,  when  the  water  content  decreases  to  15-25  per  cent,  in  sev¬ 
eral  weeks. 

Thus  produced,  peat  has  several  good  properties  as  fuel, 
viz : — low  combustion  temperature,  clean  flame  and  low,  infus¬ 
ible  ash,  but  it  also  has  great  disadvantages,  such  as  its  easjr 
friability,  low  specific  gravity,  and  low  heat  value,  all  of  which 
lessen  its  value  as  an  article  for  commercial  transportation. 
The  raw  material  can  be  made  denser  by  macerating  it  in  ma¬ 
chines.  When  properly  prepared  it  can  be  cheaply  employed 
for  generating  electric  power. 

Artificial  dehydration  of  peat  has  not  been  successful  up 
to  the  present,  the  gluey  (colloidal)  nature  of  old  peat  forming 
the  principal  obstacle  to  doing  this.  The  electric  endosmosis 
process  of  Cocent  Schwerin,  as  well  as  the  different  pressing 
systems  which  have  been  invented  take  too  much  time  to  allow 
of  their  practical  and  commercial  application.  Some  hope  ex¬ 
ists  for  the  Ekenberg  process,  which  heats  raw  peat  to  160- 
180  degrees  C.  under  high  pressure,  thus  destroying  the  col¬ 
loidal  matter  contained  in  it,  after  which  the  water  can  be 
pressed  out.  However,  this  process  is  not  yet  above  criticism. 

Briquetting  has  been  successful  only  in  those  localities 
where  the  price  of  coal  is  high,  as  in  Ostrach  (Hohenzollern.) 

The  first  consideration  which  leads  to  the  installation  of  cen¬ 
tral  power  plants,  is  the  local  value  of  peat.  The  power  station 
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at  Wiesmoor  near  Aurich  is  driven  by  steam,  the  boilers  being 
fired  exclusively  with  peat.  The  power  house  is  equipped  for 
6,000  horsepower  and  is  now  being  enlarged.  It  provides  all  of 
East  Friesland  and  Oldenburg  with  electric  current.  A  second 
central  power  station  is  located  at  Schweger  Moor  near  Osna- 
bruck.  This  installation  was  built  according  to  the  sugges¬ 
tions  of  Frank  and  Card,  based  on  the  Mond  by-products  gas 
producer.  According  to  this  process,  the  fuel  is  fed  into  a  gas 
generator  under  such  conditions  that  most  of  the  combined 
nitrogen  of  the  peat  is  regained  as  ammonia.  The  Schweger 
Moor  station  has  been  in  operation  over  one  and  a  half  years 
and  although  it  has  still  some  problems  to  solve,  yet  there  is  no 
reason  to  be  skeptical  regarding  the  final  outcome.  The  instal¬ 
lations  of  central  power  plants  must  be  considered  as  the  most 
practical  application  of  peat  as  fuel  at  the  present  time. 

The  destructive^  distillation  of  peat  and  manufacture  of  peat 
coke  as  a  by-product  has  also  been  accomplished,  although  only 
one  factory  is  still  in  active  operation.  Peat  coke  is  very  clean 
and  therefore  good  prices  are  obtained  for  it ;  it  is  even  pre¬ 
ferred  to  charcoal.  The  prospect  of  the  success  of  this  industry 
will  be  brighter  when  the  operation  can  be  undertaken  on  a 
larger  scale  than  at  present  and  when  a  better  mode  of  recov¬ 
ering  and  working  up  the  by-products  from  the  coking  retorts 
has  been  invented. 

The  peat-litter  industry  also  has  a  large  field.  No  peat 
deposit  should  ever  be  entirely  depleted  of  peat,  as  the  agricul¬ 
tural  use  of  the  land  is  too  big  an  economic  factor  for  the  coun¬ 
try  and  the  farmer. 

The  lecture  closed  with  the  statement  that  the  Peat  Ex¬ 
periment  Station  founded  by  the  Prussian  Government  in  Bre¬ 
men  has  been  very  influential  in  promoting  the  agricultural  use 
of  peat.  On  account  of  the  above  mentioned  successful  in¬ 
dustrial  uses  of  peat  the  German  Government  founded  a  tech¬ 
nical  experiment  station  for  peat  two  years  ago.  This  has  been 
connected  with  the  Technical  Institute  in  Hannover,  and  is 
conducted  by  the  lecturer  (Prof.  Keppeler.)  Hopes  were  ex¬ 
pressed  that  the  work  conducted  by  this  station  would  lead  to 
successful  results.  (Through  Zeit.  f.  angewv  Chem.  1913,  Vol. 
26,  p.  150.) 
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THE  PRODUCTION  OF  NITRATES  BY  THE  DIRECT 
ELECTROLYSIS  OF  PEAT  DEPOSITS .* 


By  Georges  Dary. 


(Reprinted  from  Electrical  Review,  London,  Dec.  19,  1913, 
73,  1882,  1020.) 

The  beneficial  effects  resulting  from  the  use  of  nitrates  for 
agricultural  purposes  are  such  that  their  employment  is  becom¬ 
ing  more  and  more  general.  Not  only  do  they  give  reliable 
results,  but  all  who  have  employed  them  speak  in  high  terms 
of  their  fertilizing  properties.  The  only  drawback  to  their 
adoption  by  the  large  number  of  small  agriculturists  is  the  fact 
that  the  price  in  Europe  is  still  high,  for  in  spite  of  the  great 
store  of  natural  nitrate  deposits,  for  example,  in  Chile,  which 
country  ships  to  Europe  several  million  tons  a  year,  and  not¬ 
withstanding  an  ever-increasing  output  of  artificial  nitrates,  the 
selling  price,  which  ranges  between  6  1-2  d.  and  7  1-2  d.  per 
pound  of  pure  nitrate,  is  still  prohibitive.  The  question  to  be 
solved,  therefore  is  that  of  reducing  the  price  as  much  as  possi¬ 
ble  by  improving  the  methods  of  extraction  from  natural  ni¬ 
trates,  and  also  of  perfecting  the  industrial  processes  of  manu¬ 
facture. 

The  Birkeland  and  Eyde  processes  employed  in  Norway 
make  it  possible  for  pure  nitrate  to  be  obtained  at  an  average 
of  6  1-2  d.  per  pound.  By  the  Philippe  and  Guye  method,  which 
produces  calcic  cyanamide.  bv  separation  from  calcium  carbide, 
the  fixed  nitrogen  works  out  at  an  average  of  7d.  per  pound. 
The  Schonherr  system,  which  gives  sodium  nitrates,  and  the 
Sending  process  of  fixing  nitrogen  of  the  atmosphere  in  calcium 
nitrate,  may  also  be  mentioned.  A  large  quantity  of  assimil¬ 
able  nitrogen  in  the  form  of  sulphate  of  ammonia  is  also  ob¬ 
tained  from  coal  distillates  resulting  from  the  manufacture  of 
gas.  In  this  case  the  fixed  nitrogen  costs  about  lOd.  per  pound. 

Sulphate  of  ammonia,  as  in  the  Buckle  process,  may  also  be 
obtained  by  distillation  from  dried  peat,  the  cost  of  the  fixed 
nitrogen  being  about  the  same  as  in  the  first  cases  above  men¬ 
tioned.  The  notable  experiments  of  M.  Muntz  pointed  to  a 
modification  of  this  method  of  extraction,  in  the  direction  of  the 
lixiviation  of  the  peat,  followed  by  a  purifying  process  and  a 
concentration  of  the  mother  waters.  The  cost  and  manipulation 
is,  however,  too  high  to  permit  the  method  to  be  adopted  in¬ 
dustrially. 

M.  Albert  Nodon,  well  known  as  the  inventor  of  the  elec- 
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trie  valve  which  bears  his  name,  has  continued  the  research 
work  of  M.  Muntz,  and,  as  a  result  of  long  and  exhaustive  tests, 
has  recently  discovered  an  extremely  economical  process  of  ex¬ 
tracting  nitric  acid  and  nitrates  by  treating  peat  deposits  elec- 
trolytically.  The  process  has  recently  been  patented  in  the 
United  Kingdom,  to  which  country  it  is  especially  suited.  By 
its  means,  calcium  nitrate  which  is  formed  in  considerable  quan¬ 
tities  and  continuously  in  peat  deposits  can,  in  fact,  be  decom¬ 
posed  by  electrolysis,  the  nitric  acid  passing  to  the  anode,  which 
is  enclosed,  whilst  the  lime  accumulates  about  the  cathode. 

The  operation  is  effected  automatically  and  continuously 
by  means  of  a  simple  and  cheap  plant  installed  in  the  open  air 
directly  on  the  peat  deposits,  this  accounting  for  the  fact  that 
the  cost  of  production  is  practically  restricted  to  that  of  the 
current  consumed.  The  Nodon  process,  in  fact,  renders  the 
usual  heavy  expenditure  of  extraction,  transport  and  lixiviation 
of  the  peat  entirely  unnecessary,  thus  overcoming  all  the  draw¬ 
backs  which  led  to  the  rejection  of  the  Muntz  scheme. 

The  industrial  arrangement  of  the  Nodon  method  may  be 
outlined  as  follows:  Porous  pots,  filled  with  coke,  which  is 
utilized  as  the  anode,  and  a  weak  solution  of  nitric  acid,  are  in¬ 
stalled  at  equal  distances  directly  in  the  peat  deposits.  The 
nitric  acid  obtained  by  the  electrolysis  of  the  nitrates  of  the 
earth  is  gathered  into  tanks,  while  the  lime  resulting  from  the 
decomposition  of  the  calcium  nitrate  is  collected  by  the  cath¬ 
odes,  which  latter  consist  of  iron  rods  sunk  into  the  deposits. 


7/. 


Each  element  (fig.  1)  consists  of  a  cylindrical  porous  pot 
(a),  of  coarse  pottery,  rendered  porous  by  the  addition,  before 
baking,  of  a  paste  of  combustible  dust.  The  pots  which  are  8 
feet  2  inches  in  height  by  15  3-4  inches  in  diameter,  are  sunk 
into  holes  dug  in  the  peat,  care  being  taken  to  tightly  ram  the 
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earth  below  in  order  that  there  shall  be  no  movement  in  the 
pots. 

Each  pot  is  filled  with  washed  coke,  a  large  rod  of  graphite 
(c)  being  placed  in  the  center  of  the  same,  its  object  being  to 
convey  to,  and  distribute,  the  positive  current  through  the  coke. 
It  is  very  necessary  that  a  perfect  joint  should  be  made  be¬ 
tween  the  graphite  rod  and  the  electric  cable,  as  in  batteries; 
with  the  view  of  insuring  this,  the  upper  end  of  the  rod  is  cop¬ 
pered,  lead  being  cast  between  this  and  the  end  of  the  copper 
conductor.  Two  glass  tubes  (d)  and  (e)  project  into  the  por¬ 


ous  pot.  The  tube  (d)  extends  practically  to  the  bottom,  while 
the  other  only  penetrates  just  below  the  surface  of  the  liquid. 
The  object  of  the  first  tube  is  to  draw  off  the  water  impregnated 
with  nitric  acid;  while  the  tube  (e)  serves  to  replenish  the  pot 
with  an  amount  of  water  equal  to  the  liquid  drawn  off.  Round 
each  pot  a  circular  space  (f)  is  left,  which  is  filled  with  calcium 
carbonate,  or  simply  broken  limestone.'  Stakes  of  tarred  wood 
(g)  separate  the  peat  from  the  annular  space,  which  forms  a  sort 
of  cage  for  the  limestone. 
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The  cathodes  or  negative  poles  (h)  are  of  rough  cast  iron, 
and  are  of  a  square-bar  section,  8  feet  2  inches  in  length.  The 
upper  end  (i)  is  made  of  a  cup  shape,  into  which  antimoniated 
lead  is  poured  in  order  to  make  a  good  connection  with  the 
conductor  (j.)  The  whole  is  carefully  tarred  with  the  view  of 
obviating  any  destructive  action.  The  rods  are  located  at  a 
distance  of  approximately  4  inches  from  each  other,  and  are 
connected  to  a  common  conductor  (k)  (fig.  2.)  In  this  way  a 
cathode  of  a  large  surface  is  secured.-  The  porous  pots  are 
fixed  at  a  distance  of  3  feet  3  inches  from  each  other,  the 
shortest  space  between  any  of  the  anodes  and  cathodes  being  1 
foot  7  1-2  inches. 

As  soon  as  the  current  is  switched  on,  the  following  phe¬ 
nomena  are  observed :  The  ground  of  the  peat  bog  may  be  re¬ 
garded  as  an  electrolyte,  the  specific  resistance  of  which  has 
been  found  equal  to  an  average  of  3  ohms  per  cubic  meter. 
This  resistivity  necessitates  the  employment  of  a  pressure  of  10 
volts  in  order  to  secure  sufficient  current  density.  Under  the 
action  of  this  current  nitric  acid  is  produced  at  the  anode,  and 
lime  at  the  cathode  in  accordance  with  the  reaction:  Ca  (NOa), 
+  H,0  =  2  HN03  +  CaO. 

The  nitric  acid  (TIN03)  remains  dissolved  in  the  porous  pots 
(a)  ;  (Fig.  2)  ;  the  solution  is  drawn  off  along  the  tubes  (d)  and 
conveyed  to  a  large  storage  tank  by  means  of  pumps  (n),  water 
being  admitted  by  tubes'  (e)  to  make  up  for  the  liquid  extracted. 
The  solution  may  be  directly  concentrated  in  sandstone  evap¬ 
orators,  in  order  to  produce  pure  nitric  acid,  for  which  there  is 
a  large  demand  in  connection  with  the  manufacture  of  tinctorial 
products.  Generally  speaking,  the  free  acid  is  usually  saturated 
with  calcium  carbonate,  the  solution  is  evaporated  in  boilers 
fired  with  dried  peat,  a  calcium  nitrate,  similar  to  that  supplied 
for  agricultural  purposes,  being  obtained  by  crystallization. 

Peat  is  particularly  adapted  for  the  intensive  production  of 
pure  nitrate;  in  fact,  2  per  cent,  of  its  weight  consists  of  nitro¬ 
gen  capable  of  being  converted  into  fixed  nitrogen  under  the 
simultaneous  action  of  the  nitric  ferments,  the  oxygen  of  the 
air  contained  in  the  porous  mass  of  peat,  the  hygrometric  water 
and  the  heat  developed  by  the  passage  of  the  electric  current. 

The  flow  of  the  current  in  the  peat  does  not  sensibly  reduce 
the  activity  of  the  nitric  ferments,  so  long  as  the  density  per 
unit  of  surface  of  electrodes  is  not  too  high.  It  is  advisable  to 
mix  calcium  carbonate  with  the  peat,  or,  simply,  a  lime  milk 
resulting  from  the  lixiviation  of  the  lime,  which  accumulates 
around  the  cathodes.  Without  this  precaution,  the  peat  becomes 
impoverished  as  regards  calcium,  and  the  nitric  ferments  will 
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quickly  commence  to  act  on  the  ground  rendered  acid  by  the 
free  nitric  acid.  It  is  also  well  to  prevent  the  development  in 
the  nitrate  bed  of  ferments  capable  of  paralyzing,  as  it  were, 
the  action  of  the  nitric  ferment;  this  can  be  done  by  distribut¬ 
ing,  by  means  of  a  pump,  separately  prepared  ferment  solu¬ 
tions  (pure  cultures  of  the  proper  organisms.)  All  these  oper¬ 
ations  can  be  effected  economically  by  means  of  electrically 
operated  pumps  and  distributing  pipes  fixed  on  the  peat  de¬ 
posit. 

It  has  been  found  that  the  nitric  ferment  attains  its  max¬ 
imum  degree  of  activity  at  25  degrees  C.,  while  a  continuously 
flowing  current  at  a  pressure  of  10  volts  is  amply  sufficient. 

A  deposit  of  peat,  having  a  depth  of  6  1-2  feet,  and  an 
average  richness  in  nitrogen  of  2  per  cent.,  can  produce  be¬ 
tween  800  and  900  tons  of  pure  nitrates  per  year;  while,  ac¬ 
cording  to  the  research  work  of  M.  Muntz,  if  the  deposit  is  lo¬ 
cated  near  a  town,  and  can  be  watered  with  liquid  manure,  it 
can  be  made  to  yield  6,000  tons  of  fixed  nitrogen. 

Presuming  that  a  deposit  of  peat  is  worked  under  the 
best  conditions  of  efficiency  of  output,  it  is  found  that  about 
2,500  porous  pots,  and  36,000  iron  rods,  weighing  together  about 
13  tons  per  hectare  (1  hectare  =  2.47  acres),  may  be  installed. 

The  industrial  efficiency  of  such  an  installation,  working  j 
day  and  night,  -works  out  approximately  as  follows : 

Current  per  square  meter  of  anodes,  3.33  amperes. 

Current  per  porous  pot,  7.5  amperes. 

Current  per  hectare,  about  18,000  amperes. 

One  gram  of  nitric  acid  is  produced  per  ampere-hour. 
Thus,  in  24  hours  24  grams  per  ampere-hour  are  obtained, 
one  hectare  thus  producing  for  18,000  amperes  approximately 
432  kg.,  or  950  lbs.  The  total  electrical  'energy  consumed  will 
be  10  x  18,000  =  180  kw. 

Current  at  100  volts  may  be  utilized,  this  being  more  eco¬ 
nomical  than  10  volts ;  the  peat  deposit  is  divided  in  10  parallel 
trenches  electrically  connected  in  series  in  such  a  way  as  to 
give  a  difference  of  potential  at  the  two  extremities  of  100  volts, 
whilst  using  only  10  volts  in  each  of  the  separate  trenches. 

Peat  deposits,  from  which  nitrates  are  to  be  obtained  should 
be  located  within  reach  of  a  supply  of  hydraulic  power.  There 
exist  many  such  unworked  deposits  in  the  neighborhood  of 
abundant  streams  of  water,  where  electrical  energy  could  be 
generated  at  about  24  shillings  per  kilowatt.  Under  these  con- 
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ditions,  the  price  per  pound  of  pure  nitrate  would  work  out 
much  less  than  has  been  possible  by  former  methods. 

In  order  to  more  clearly  demonstrate  the  pecuniary  profit 
that  may  be  realized  by  means  of  an  installation  of  a  plant  of  the 
Nodon  type,  some  figures  furnished  by  M.  Nodon  himself,  may 
be  quoted : 

Estimate  of  cost  of  a.  plant  for  the  electrolytic  extraction 
of  100,000  tons  of  nitrate  per  annum  from  a  peat  deposit  cover¬ 
ing  an  area  of  150  hectares  (about  370  acres)  : 

Purchase  of  peat  deposit  (150  hectares  at  £20  per 


hectare)  . £  3,000 

375,000  electrode  elements  at  24s.  each .  450,000 

Cost  of  water  rights  and  electric  power  station  of 

12,000-kw.  capacity  .  400,000 

Evaporating  boilers  and  accessories  .  4,000 

Electric  pumps .  2,000 

Rights  to  use  the  process .  4,000 

Reserve  fund  .  24,000 


£887,000 

The  interest  and  depreciation  on  this  outlay,  taken  together 
at  8  per  cent.,  would  amount  to  £70,960  per  year,  or  nearly 
£200  per  day,  work  being  taken  as  carried  on  day  and  night 
for  360  days  per  annum. 

Estimate  of  daily  expenses : 


Labor. 

£  s  d 

Six  stokers  at  4s.- .  1  4  0 

Two  electricians  at  6s  6d .  0  13  0 

Four  electricians’  laborers  at  4s  9d .  0  19  0 

Two  sets  of  80  men  for  working  boilers,  tanks, 

transports  etc.,  at  4s  each .  32  0  0 

Twenty  carters  at  4s  each . 4  0  0 

Ten  clerks  at  4s  9d .  2  7  6 

Two  foremen  at  8s .  0  16  0 

An  engineer  manager  .  1  4  0 
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Distributing-  carbonate  of  lime,  20  operations  per  £ 

day  at  3s  3d  .  3 

Six  men  for  digging  peat  for  boiler  firing .  1 


Estimated  Cost  of  Material. 

Carbonate  of  lime,  100  tons  per  day,  at  a'bout  4s  9d 


per  ton .  24 

Purified  carbonate  of  lime  for  saturating  nitric 

acid,  200  tons  at  6s  6d .  65 

Maintaining  activity  of  ferments .  8 


General  Expenses. 


Upkeep  of  plant .  12 

Taxes  and  insurance  .  8 

Interest  on  capital  outlay  and  depreciation .  197 

Printing  .  8 


s  d 
5  0 
4  0 


0  0 

0  0 
0  0 


0  0 
0  0 
0  0 
0  0 


£369  12  6 


Approximate  Cost  of  Production. 

Daily  output  of  278  tons  of  calcium  nitrate,  costing  a  total 


of  £369  . £1  6s  6d  per  ton 

As  2  cwt.  of  nitrate  contains  approximately  38  lbs.  of  fixed  nitro¬ 
gen  the  later  costs  roundly . . 0.84d  per  lb. 

Annual  Profits. 

Selling  price  of  100,000  tons  per  annum  at  £8  8s  per 

ton . £840,000 

Net  cost  of  production,  at  26s  6d  per  ton .  132,500 


Net  profit  . £707,500 


The  ingenuity  of  the  Nodon  process,  and  the  expert  knowl¬ 
edge  on  which  it  is  based,  is  such  that  the  greatest  praise  must 
be  given  the  inventor  and  that  it  must  attract  the  attention  of 
both  scientists  and  manufacturers,  all  of  whom,  without  including 
agriculturists,  are  interested  in  the  two  questions  of  the  manu¬ 
facture  of  nitrates  and  the  utilization  of  peat  deposits. 
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THE  UTILIZATION  OF  PEAT  IN  AGRICULTURE  AS  A 
SUBSTITUTE  FOR  MANURE. 

By  J.  N.  Hoff,  New  York. 

(Read  at  the  Montreal  Meeting.) 

The  most  important  problem  of  the  soil  tiller  is  to  restore 
the  loss  of  organic  matter  that  takes  place 'during  the  course 
of  soil  cultivation. 

To  understand  this  loss  more  clearly,  let  us  consider  briefly 
the  general  constituents  of  the  soil  and  the  part  they  play  in 
fertility. 

The  primal  soil  materials,  from  the  viewpoint  of  the  agri¬ 
culturist,  are  sand,  clay,  lime,  and  humus ;  on  the  relative  quan¬ 
tities  of  these  substances  in  a  soil  depend  its  cultural  qualities. 
When  soil  is  cultivated,  humus,  or  organic  matter,  is  the  first 
constituent  to  be  lost  by  oxidation,  leaching  and  aeration.  In 
the  course  of  the  slow  burning  out  of  the  humus,  carbon  diox¬ 
ide  is  liberated ;  this  combines  with  the  soil  water  to  form  car¬ 
bonic  acid  which  dissolves  and  removes  the  lime;  fertility  de¬ 
clines  and  the  soil  sooner  or  later  becomes  unproductive,  or 
worn  out,  as  commonly  designated.  The  destruction  of  the 
humus  is  a  necessary  part  of  plant-food  production,  and  the  ab¬ 
sence  of  lime  prevents  such  processes. 

It  will  be  seen,  then,  that  the  most  serious  problem  in  agri¬ 
culture  is  to  maintain  the  proper  quantities  of  these  substances 
in  the  soil  by  some  method  of  replacement  to  make  up  for  the 
continual  loss. 

The  matter  of  adding  lime  is  simple  and  inexpensive,  as  the 
quantity  required  is  small  and  its  loss  gradual.  The  applica¬ 
tion  of  a  ton  of  lime  to  the  acre  every  few  years  is  sufficient  to 
keep  up  the  supply  of  this  substance.  Lime,  by  the  way,  aids 
the  decay-producing  and  nitrifying  bacteria  and  other  soil  life, 
to  break  down  the  humus  and  convert  it  into  plant  food.  The 
restoration  of  organic  matter  to  a  soil  depleted  thereof  is  a 
more  difficult  and  serious  matter  and  is  the  subject  for  our  at¬ 
tention. 

Let  us  first  define  “humus,”  the  term  applied  to  the  de¬ 
cayed  organic  matter  in  soil.  Humus  is  the  more  or  less  de¬ 
cayed  remains  of  previous  generations  of  plants  and  animals 
found  in  the  soil  and  contains  the  nitrogen  compounds  and  other 
plant-food  elements  essential  to  vegetable  growth  in  such  form 
that  they  may  be  readily  used  by  plants.  It  is  often  put  back 
into  the  soil  by  plowing  under  stubble  or  green  crops,  prefer¬ 
ably  the  clovers.  This,  however,  is  a  rather  slow  method,  when 
we  consider  that  an  average  clover  crop  plowed  under  will  re¬ 
turn  only  a  few  hundred  pounds  of  actual  humus  to  the  acre  of 
soil  so  treated. 
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This  brings  us  to  the  use  of  jjianure — offal  of  animals  mixed 
with  litter. 

If  manure  is  to  be  used  as  fertilizer  on  the  farm,  animals 
must  be  kept  and  they  must  be  fed  much  of  the  crop  production 
of  the  farm.  If  the  manure  be  purchased,  the  quality  is  variable 
and  uncertain.  Moreover,  the  extended  use  of  horseless  vehicles 
renders  manure  increasingly  scarce. 

What  can  we  substitute  in  place  of  plowed-under  green 
crops  or  manure  ? 

In  low,  wet  places  Nature  has  been  making  vast ’compost 
heaps  in  the  form  of  peat  or  muck  beds — Nature’s  manure  de¬ 
posits— approximating,  in  many  instances,  in  quality  and  kind, 
the  humus  found  in  rich,  fertile  soil. 

When  such  muck  or  agricultural  peat  is  examined,  it  is 
found  to  analyze  as  high  as  3  to  4  per  cent  nitrogen  and  5  to  10 
per  cent  lime  as  carbonate,  and  to  have  qualities  and  action  in 
the  soil  similar  to  those  of  stable  manure,  with  the  added  ad- 
■vantage  of  containing  10  times  as  much  nitrogen  and  lime. 

When  properly  prepared  by  fermentation  in  piles,  by  aera¬ 
tion,  and  by  drying  under  conditions  that  will  not  destroy  the 
beneficial  bacterial  life,  this  humus  or  muck  presents  all  the  ad¬ 
vantages  and  none  of  the  disadvantages  of  dung  compost  in  con¬ 
centrated  form. 

Stable  manure  is  low  in  nitrogen,  leaches  rapidly,  varies 
much  in  quality,  is  most  unsanitary,  bad  smelling,  and,  as  men¬ 
tioned  before,  increasingly  difficult  to  obtain. 

There  is  plentv  of  good  agricultural  peat,  the  quality  of  any 
particular  deposit  is  fairly  constant,  it  is  free  from  odor,  and 
by  simple  preparation  can  be  made  ideal  for  handling,  spread¬ 
ing,  and  mixing  with  soil.  In  addition,  its  physical  condition 
is  such  that  any  deficient  soil  elements,  such  as  potash  or  phos¬ 
phoric  acid,  can  be  readily  combined  with  it  to  round  out  its 
soil-restorative  qualities. 


BOG  CULTIVATION  IN  AUSTRIA.* 

By  Dr;  Wilhelm  Bersch,  Inspector  at  the  Imperial  and  Royal 
Experiment  Station  for  Agricultural  Chemistry,  Vienna. 

Methodical  and  systematic  efforts  to  encourage  the  cultiva¬ 
tion  of  moorland  were  begun  much  earlier  in  Germany  and 
Sweden  than  in  Austria.  The  Moor  Experiment  Station  at 
Bremen  was  founded  in  1879,  and  to  the  work  of  this  institu¬ 
tion  we  are  indebted  for  laying  the  foundations  of  our  knowl¬ 
edge  of  the  formation,  structure  and  efficient  treatment  of  peat 

*From  Monthly  Bulletin  of  Agricultural  Intelligence  and  Plant  Dis¬ 
eases.  4: :  1 1 : 167. 
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soils,  and  in  particular  for  the  modern  method  of  cultivation, 
which  has  taken  the  place  of  firing  moors.  The  Experiment 
Station  of  the  Swedish  Moor  Cultivation  Society  at  Jonkoping 
began  its  activities  in  1887 ;  as  Sweden  also  contains  vast 
stretches  of  moorland,  its  area  Qf  work  is  as  large  as  that  of 
the  Bremen  Station.  The  area  of  moors  in  Germany  is  stated 
to  be  about  7,000  square  miles. 

The  situation  in  Austria  is  very  different;  whilst  in  Ger¬ 
many,  moors  frequently  form  enormous  uninterrupted  tracts  of 
waste,  largely  State  property,  Austria  possesses  a  large  num¬ 
ber  of  moors  of  small  extent,  almost  all  of  which  either  belong 
to  private  persons,  particularly  needy  small-holders,  or  are 
common  land.  Under  these  circumstances,  the  far-reaching 
schemes  of  colonization  on  a  large  scale,  which  at  present  form 
the  main  feature  of  the  State-aided  endeavors  towards  moor 
cultivation  in  Prussia,  are  out  of  the  question  in  Austria ;  here 
the  problem  is  to  establish  numerous  profitable  small  holdings 
and  to  put  many  thousands  of  acres  of  moorland  to  the  most 
suitable  use,  a  use  which  is  also  of  the  greatest  importance  for 
the  development  of  our  stock  farming,  viz.,  the  growing  of  fod¬ 
der  crops,  for  which  no  soil  is  anything  like  as  well  suited  as 
properly  cultivated  moorland. 

The  model  for  Austria  was  provided  by  numerous  instan¬ 
ces  of  highly  successful  starting  of  moor  cultivation  in  Ger¬ 
many  and  Sweden.  It  was  soon  found  that,  with  slight  and 
generally  unessential  alterations,  all  that  had  been  learned  else¬ 
where  could  be  applied  in  our  country.  These  alterations  are 
occasioned  not  by  any  difference  in  the  characters  of  our  moors, 
but  chiefly  by  climatic  influences.  Moor  belongs  to  the  type 
of  soil  which  offers  the  greatest  obstacle  to  the  passage  of 
water,  surpassing  even  clay  in  this  respect.  As  many  of  our 
moors,  especially  those  in  the  Alps,  occur  in  very  rainy  dis¬ 
tricts,  particular  attention  must  be  paid  to  the  proper  regula¬ 
tion  of  the  ground  water.  It  is  obvious  that  the  draining  of  a 
moor,  which  is  a  primary  condition  for  its  reclamation,  cannot 
be  carried  out  in  regions  with  a  rainfall  of  1200  to  2000  mm.  (48 
to  80  in.)  in  the  same  manner  as  in  Northwest  Germany  and 
Galicia  where  the  precipitations  amount  to  only  between  500 
and  700  mm.  (20  to  28  in.). 

Our  moors  show  no  essential  differences  in  chemical  com¬ 
position  and  botanical  origin  from  those  of  other  lands,  as  has 
been  shown  by  numerous  investigations  of  the  Moor  Cultivation 
and  Peat-Utilization  Section  (“Abteilung  fur  Moorkultur  und 
Torfverwertung”)  of  the  Vienna  Station,  founded  in  1911.  It 
is  true  that  many  of  the  Austrian  moors  on  the  Primary  rocks 
show  a  somewhat  higher  potash  content,  but  the  total  amount 
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is  small  and  it  occurs  in  a  form  soluble  with  extreme  difficulty, 
so  that — as  with  phosphoric  acid — potash  in  the  form  of  an  arti¬ 
ficial  manure  must  be  applied.  As  regards  nitrogen  content 
also,  our  moors  are  in  agreement  with  those  of  other  countries. 
The  true  moors  are  generally  very  poor  in  this  nutrient  material 
and  consequently  always  require  nitrogen  manuring,  while  the 
fens  are  generally  much  richer  and  contain  the  nitrogen  in  a 
more  readily  soluble  form,  so  that  they  can  frequently  do  with¬ 
out  any  addition  of  nitrogen ;  there  are,  however,  exceptions ; 
many  fens,  especially  before  the  peat  is  much  decomposed,  dis¬ 
pose  of  such  small  quantities  as  assimilable  nitrogen  that  their 
full  cropping  capacity  cannot  be  reached ;  such  fens,  at  any  rate 
in  the  first  few  years  of  cultivation,  respond  well  to  .nitrogenous 
dressings. 

The  climate,  and  in  particular  the  heavy  rainfall,  also  leads 
to  a  modification  in  the  application  of  the  manure.  While 
basic  slag  and  potash  are  normally  applied  in  the  autumn  in 
districts  with  low  rainfall,  spring  dressings  have  proved  more 
suitable  at  the  Admont  farm  of  the  Vienna  Experiment  Station. 
In  the  first  place  it  has  been  found  that  the  action  of  the  manures 
is  just  as  quick  when  they  are  not  applied  till  the  spring  and 
secondly  it  is  obvious  that  in  this  way  the  unavoidable  loss  of 
plamt  food  owing  to  the  considerable  leaching  of  the  soil  is  re¬ 
duced.  The  knowledge  of  this  fact  is  a  great  relief  to  the  moor 
farmer  of  the  alpine  region  ;  for  he  can  wait  quietly  for  the 
warm  season  to  set  in,  with  the  certainty  that  thoroughly  good 
results  will  be  obtained  if  he  applies  his  manures  at  the  end  of 
April,  or  even  if  necessary  not  till  early  May.  Manuring  and 
seeding  frequently  take  place  on  the  same  day,  and  this  pro¬ 
duces  no  bad  effects  when  the  preparation  for  roots  and  grain 
crops  does  not  take  place  till  the  end  of  April,  and  grass  seeds 
are  sown  in  May.  Peat  is  a  bad  conductor  of  heat,  and  a  con¬ 
siderable  time  must  elapse  before  the  soil  gets  sufficiently  warm 
for  the  seeds  to  begin  to  germinate.  Late  sowing  avoids  the 
disadvantage  of  having  the  seed  lying  too  long  in  the  wet  and 
cold  ground,  and  gives  a  much  more  regular  germination ;  the 
relatively  considerable  warmth  very  soon  sets  in  in  the 
Alps,  and  the  snow  melts  gradually,  so  that  the  soil  remains 
sodden  and  cold;  for  this  reason  thorough  spring  cultivation 
cannot  be  managed  without  long  delays  disadvantageous  to  the 
farmer,  and  autumn  plowing  becomes  an  absolute  necessity. 
Moor  soil  must  as  far  as  possible  be  ready  to  receive  the  seed 
in  the  autumn,  so  that  only  harrowing  is  required  in  ithe  spring. 
Besides  its  generally  recognized  advantages,  autumn  plowing 
is  specially  valuable  for  moor  cultivation,  as  it  gives  full  op¬ 
portunity  for  the  frost  to  exert  its  loosening  and  opening  action 
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on  the  insufficiently  decomposed  peat.  In  this  way  the  teams 
are  spared  a  great  deal  of  work  and  the  soil  soon  takes  on  a  fine 
tilth,  so  that  the  main  condition  necessary  for  thriving  crops 
is  fulfilled.  Only  on  thoroughly  tilled  soil,  sufficiently  decom¬ 
posed  and  loosened,  will  drains  run  evenly,  and  the  same  condi¬ 
tions  are  necessary  for  even  germination  of  seeds  and  regular 
development  of  the  young  plants.  The  importance  of  this  in 
growing  fodder  crops — the  most  valuable  form  of  utilization  of 
moor  land — is  obvious.  Only  with  thorough  tillage  and  finely 
decomposed  surface  is  it  possible  to  get  even,  closed  grass 
covering;  but  when  this  is  obtained,  the  meadow  gives  yields 
generally  far  exceeding  those  of  the  best  artificial  gras^  land  on 
mineral  soils  and  has  the  particularly  valuable  property  of 
keeping  up  its  production  even  during  long  periods  of  drought, 
thanks  to  the  well-regulated  supply  of  moisture  on  properly 
drained  moor  land. 

Owing  to  the  heavy  and  generally  regular  rainfall  in  the 
Alps,  the  first  operation  for  the  reclamation  of  a  moor  is  drain¬ 
age,  and  this  must  be  carried  out  with  the  greatest  care.  At 
the  same  time,  the  conditions  are  more  favorable  here  than  m 
less  rainy  districts,  in  that  the  consequences  of  excessive  drain¬ 
ing  are  generally  not  so  much  to  be  feared,  since  the  rains  and 
heavy  dews  always  provide  sufficient  moisture  for  the  soil. 
Excessive  draining  should,  however,  be  avoided,  as  it  is  ulti¬ 
mately  detrimental  and  is  inseperable  from  heavy  expenses, 
which  unnecessarily  burden  the  improvement  accounts.  Drain¬ 
age  should  therefore  be  restricted  according  to  local  require¬ 
ments  ;  in  particular,  where  artificial  meadows  and  pastures  are 
to  be  formed  excessive  drainage  should  be  guarded  against ;  in 
general  the  leading  principle  holds  good  that  moor  soils  should 
be  more  thoroughly  drained  for  arable  crops  than  for  artificial 
meadows,  and  pasture  also  requires  more  drainage  than 
meadow  to  prevent  poaching  by  the  cattle  grazing  it. 

The  important  question  whether  open  drains  or  tile  drains 
are  to  be  preferred  for  moorland  has  been  settled  in  principle 
in  favor  of  the  latter.  In  these  rainy  regions,  where  the  drains 
must  be  close  together,  the  laying  out  of  a  system  with  only 
open  drains  would  mean  such  a  cutting  up  of  the  land  that  the 
advantage  of  tile  drains  is  clearly  evident  for  purely  practical 
,  reasons.  Open  drains  also  need  continual  inspection,  and 
keeping  them  in  proper  condition  involves  expenses  which  are 
not  required  for  tile  drains ;  the  cost  of  making  bridges  and  the 
loss  of  cultivable  surface  are  also  to  be  set  against  open  drains. 
Further,  with  open  drains  pastures  can  be  arranged  only  by  the 
use  of  special  devices  (fences,  etc.)  for  the  protection  of  the 
ditches  from  the  cattle.  Lastly  tile  drains  generally  give  a 
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more  efficient  drainage  than  open  ones.  As  soon  as  frost  sets 
in  on  the  moor  soil,  and  of  course  also  in  the  open  drains,  lay¬ 
ers  of  ice  form  on  the  sides  and  bottoms  and  stop  the  running 
of  the  drain ;  in  spring  no  water  can  run  off  till  these  ice  lay¬ 
ers  are  melted,  which  is  often  quite  late  after  severe  winters, 
owing  to  the  low  heat-conducting  power  of  peat.  Tile  drains,  if 
laid  deep  enough  carry  off  the  ground-water  even  in  winter,  and 
so  allow  the  soil  to  warm  up  from  below ;  consequently  tile- 
drained  fields  are  generally  free  from  snow  and  dry  and  ready 
for  working  earlier,  and  for  all  these  reasons  are  two  or  three 
weeks  ahead  of  those  drained  by  open  ditches.  All  these  con¬ 
siderations  are  in  favor  of  the  wide-spread  adoption  of  tile 
drainage ;  open  drains  would  otherwise  have  to  be  obtained  by 
making  diggings  on  purpose.  In  the  rather  frequent  cases  in 
which  levelling  of  the  land  to  be  reclaimed  is  necessary,  the 
matter  can  be  dealt  with  by  a  combined  system  of  open  ditches 
for  the  mains  and  tiles  for  the  minor  drains.  The  collecting 
ditches  into  which  the  minors  empty  should  then  be  arranged 
regularly,  and  if  possible,  parallel  to  one  another;  they  may  be 
as  much  as  200  yards  apart,  and  in  this  way  allow  pastures  being 
laid  out,  as  only  the  main  ditches  need  fencing  to  keep  'the 
banks  from  being  trodden  down  by  stock. 

One  of  the  numerous  differences  between  fens  and  moors  is 
that  the  former  are  mostly  rich  in  lime  and  decompose  quickly 
after  drainage,  with  its  consequent  aeration  and  regular  work¬ 
ing,  while  the  moors>  with  their  low  lime-content  only  slowly 
take  on  the  crumb  structure.  The  decomposition  of  moor  peat 
is  greatly  helped  by  a  single  dressing  of  lime  and  quicklime, 
marl  or  carbonate  of  lime,  provided  the  lime  material  is  thor¬ 
oughly  mixed  with  cultivable  soil.  Under  North  German  con¬ 
ditions  a  sufficient  liming  has  been  shown  to  be  1800  lbs.  of 
quicklime,  or  its  equivalent  in  marl,  for  arable  land,  and  2700 
to  3600  lbs.  for  grass  land  per  acre  of  moor;  heavier  dressings 
generally  do  damage  to  the  crops.  In  the  Alps  and  also  in 
Bavaria,  whose  moors  and  climate  have  much  in  common  with 
those  of  the  Alpine  districts,  it  has  been  found  that  though  such 
dressings  can  be  applied  without  harmful  results,  the  same  effect 
is  produced  by  smaller  amounts,  about  half,  always  provided 
the  soil  is  very  thoroughly  worked.  It  would  take  us  too  far 
from  our  subject  to  discuss  the  causes  of  this  phenomenon  in 
detail;  but  it  seems  to  be  attributable  to  the  higher  summer 
temperatures,  and  perhaps  also  to  the  severity  of  the  winters, 
which  encourage  and  hasten  the  chemical  and  physical  pro¬ 
cesses  leading  to  the  decomposition  and  reduction  to  earth  of 
the  moor  peat. 

In  Northwest  Germany  good  results  have  been  obtained, 
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especially  on  large  areas  of  true  moor,  iby  inoculation  with  no¬ 
dule  bacteria,  which  allow  nitrogen  assimilation  on  the  part 
of  Leguminosae;  this  method  was  introduced  there  by  Saalfeld. 
Without  such  inoculation,  which  is  generally  carried  out  by 
speading  soil  containing  the  bacteria,  the  growing  of  legumin¬ 
ous  crops  is  not  practicable  except  by  addition  of  sufficient 
quantities  of  nitrogenous  manure.  The  conditions  are  differ¬ 
ent  on  the  moors  of  our  Alpine  districts;  here  the  nodules  form 
well  without  any  inoculation,  so  that  artificial  introduction  of 
the  nodule  organisms  is  superflous.  This  is  attributable  to  the 
small  extent  of  the  individual  moors  in  our  country ;  those  of 
over  250  acres  are  bv  no  means  common  and  belong  to  the 
larger  estates.  As  they  are  mostly  surrounded  by  cultivated 
mineral  soils  it  is  evident  that  soil  inoculation  will  have  no 
special  effects,  as  it  is  already  carried  out  regularly  by  the 
wind.  It  succeeds  in  spreading  particles  of  soil  laden  with 
nodule  organisms  evenly  over  comparatively  small  areas,  but 
does  not  extend  its  action  to  the  extensive  tracts  of  moor  in 
Northwest  Germany,  so  that  there  soil  inoculation  will  con¬ 
tinue  to  play  an  important  part,  at  any  rate  as  long  as  the  bulk 
of  this  moor  land  remains  unreclaimed. 

In  spite  of  the  small  extent  of  most  of  the  Austrian  moors, 
particularly  those  of  the  Alpine  districts,  moor  cultivation  is  of 
great  importance  for  the  districts  concerned.  From  the  official 
moor  statistics  drawn  up  by  the  Moor  Section  of  the  Vienna 
Experiment  Station,  it  appears  that  the  moor  property  on  crown 
land  in  Lower  and  Upper  Austria,  Salzburg,  Styria,  Carinthia, 
Carniola,  the  Tyrol  and  the  Vorarlberg  comprises  some  81,500 
acres;  this  does  not  include  the  very  abundant  grass  moors 
(“sauren  Wiesen”),  which  are  to  be  reckoned  as  moors  in  course 
of  formation  and  require  similar  treatment  for  reclamation, 
though  they  do  not  supply  utilizable  peat.  The  average  yield 
of  good  artificial  meadows  on  moor  soil  may,  according  to  all 
experience,  be  set  down  at  56  cwt.  of  first-class  hay  per  acre ; 
but  it  frequently  reaches  much  higher  figures,  especially  on  fens, 
even  80  cwt.  or  more.  The  reclamation  of  the  Austrian  Alpine 
moors  would  thus  mean  a  very  important  increase  in  the  pro¬ 
duction  of  first-class  fodder,  and  consequently  in  the  number  of 
cattle  kept — and  this  without  considering  the  increased  value  of 
the,  land.  Thus,  while  moor  in  its  original  condition  gives  prac¬ 
tically  no  yield,  it  can  be  permanently  improved  with  normally 
small  expenditure,  and  the  moor  soil  then  forms  the  best  and 
kindliest  cultivated  soil  we  possess. 

The  conditions  in  Austria  are  such  that  the  moor  farmer — at 
any  rate  in  the  Alpine  districts — can  rarely  bear  the  whole  ex¬ 
pense  of  the  improvements,  as  he  lacks  not  only  the  confidence 
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and  practical  experience  necessary  but  also  the  means.  The 
confidence  of  the  farmer  is  first  gained  by  courses  of  instruction 
and  lectures,  and  by  the  establishment  of  model  moor  meadows; 
the  plans  for  the  improvement  are  then  drawn  up  at  the  expense 
of  the  Central  or  Local  Government,  and  the  authority  in  ques¬ 
tion  provides  substantial  assistance,  generally  amounting  to  60 
per  cent,  of  the  total  expenses,  to  the  Drainage  and  Moor  Culti¬ 
vation  .Co-operative  Society;  finally,  further  support  is 
given  in  the  shape  of  implements  for  working  the  moor  soil, 
artificial  manures  and  grass  seeds.  In  this  way  it  has  been 
possible  in  many  places  to  convert  almost  wholly  unproductive 
moors  into  first-class  artificial  meadows,  and  thus  to  encourage 
cattle  breeding  and  at  the  same  time  to  furnish  examples  of  the 
advantages  of  co-operation  in  this  direction. 

The  co-operative  production  of  peat-moss  litter  is  also 
encouraged  by  the  Government  by  the  provision  of  machines 
for  its  preparation.  Moors  which  were  formerly  left  idle,  or  at 
most  formed  pastures  of  the  poorest  quality,  now  enjoy  the  ap¬ 
preciation  which  is  their  due,  and  this  finds  expression  in  the 
increase  of  prices  of  moor  land. 

Whilst,  as  far  as  climate  allows,  almost  any  moor  can  be 
used  as  arable  land,  yet  the  production  of  fodder  is  the  most 
profitable  use  to  which  moor  land  can  be  put,  and  this  type  of 
farming  gives  as  good  results  in  Austria,  and  particularly  in 
the  Austrian  Alps,  as  elsewhere. 

Reprinted  from  Electrical  Review,  (London)  Dec.  19,  1913, 
73;  1882;  1020. 


THE  USE  OF  PEAT  FUEL  BY  RAILWAYS 

At  last  the  constantly  renewed  endeavors  of  modern  en¬ 
gineers  to  make  use  of  peat  fuel  seem  to  show  tangible  results. 
It  is  a  well  known  fact  that  peat  engineers  all  over  the  globe 
have  tried  to  utilize  peat  as  fuel  for  railway  locomotives,  but 
so  far  without  success. 

The  readers  of  this  journal  will  remember  an  article  along 
these  lines  which  appeared  a  year  or  two  ago,  only  to  be  fol¬ 
lowed  by  another  news  item,  containing  the  information  that 
the  report  of  the  Swedish  Government  engineers,  relative  to  the 
use  of  peat  under  railway  locomotive  boilers  was  very  discour¬ 
aging,  and  that  the  experiments  had  been  abandoned  on  the 
government  railways. 

Now,  the  announcement  reaches  us  that  the  Swedish  engin¬ 
eer,  Hjalmar  de  Porat,  has  invented  and  perfected  a  successful 
process  by  which  the  utilization  of  peat  powder  as  locomotive 
fuel  is  possible,  and  great  interest  has  been  aroused  as  to  the 
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possibility  of  developing  the  enormous  peat  areas  of  Sweden 
along  these  lines. 

The  readers  of  this  magazine  are,  without  question,  well 
acquainted  with  the  Ekelund  process  of  manufacturing  peat 
nowder.  (See  this  Journal,  Vol.  4,  p.  27. — Ed.)  By  combining 
Lieutenant  Ekelund’s  process  of  preparing  the  fuel  with  the 
invention  of  Engineer  de  Porat  for  burning  it  under  steam  boil¬ 
ers,  it  is  predicted  that  power  will  be  generated  from  peat  in 
the  nearest  future  at  such  an  incredibly  low  price  as  to  entirely 
displace  the  use  of  coal  for  power  purposes. 

Engineer  de  Porat  has  also  invented  an  automatic  device 
which  he  builds  into  the  boiler  furnace,  which  constantly  feeds 
the  peat  powder  to  the  fire  and  at  the  same  time  aids  the  com¬ 
bustion.  It  is  stated  in  one  of  the  extensive  reports  made  on 
this  new  system,  that  one  and  one-half  tons  of  peat  powder 
will  take  the  place  of  one  ton  of  good  coal,  and  that  this  peat 
powder  will  burn  even  better  if  mixed  with  coal  in  the  ratio 
of  twenty  to  one  than  if  fired  pure.  The  powder  is  forced  into 
the  furnace  by  automatic  pressure,  which  necessitates  only  the 
installation  of  the  feeding  machinery,  but  does  not  necessarily 
require  any  changes  in  construction  of  the  boiler  and  the  fire 
box.  The  peat  powder  drops  from  the  tender  into  the  fire 
box  by  passing  through  a  closed  pipe  conveyor;  thus  the  fuel 
bed  is  not  influenced  by  cold  air,  nor  can  any  air  draft  get  into 
the  fire  box  while  the  fuel  is  being  fed  to  the  fires,  which  has  a 
great  deal  to  do  with  the  noticeable  absence  of  smoke  and 
sparks  from  the  smokestack. 

Several  Swedish  railways  are  now  preparing  to  use  peat 
powder  instead  of  coal. — L.  B.  L. 


MICHIGAN’S  PEAT  RESOURCES. 


The  following  special  article  published  recently  in  the 
Detroit  Sunday  Free  Press  will  recall  to  some  of  the  members 
of  this  Society  the  Kalamazoo  meeting,  one  of  the  pleasantest 
annual  meetings  the  Society  ever  held.  The  original  article 
was  illustrated  with  half-tones,  one  of  which  apparently  shows 
our  honored  Vice-President  instructing  a  class  of  beautiful 
young  ladies,  clad  in  white  dresses,  in  the  gentle  art  of  making 
machine  peat. 

Unfortunately  the  newspaper  half-tones  are  not  sufficiently 
clear  to  be  reproduced  again  and  thev  have  to  be  omitted,  as 
do  also  the  headlines  of  the  article.  Except  for  these  unavoid¬ 
able  omissions  the  article  is  reprinted  in  full. 

“Peat  fuel  made  from  a  marsh  within  the  city  limits  of 
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Kalamazoo,  that  is  the  experiment  successfully  conducted  by 
Carl  G.  Kleinstueck,  a  well  known  resident  of  this  city. 

He  has  not  only  demonstrated  that  peat  can  be  made  from 
much  of  the  soil  about  here,  'but  that  it  can  be  made  and  mark¬ 
eted  for  $5  a  ton,  leaving  a  fair  profit  for  the  producer. 

Mr.  Kleinstueck  is  a  peat  expert,  and  he  has  made  an  ex¬ 
haustive  study  of  the  subject.  His  only  interest  has  been  to 
demonstrate  that  peat  fuel  can  be  produced  in  Michigan  and 
marketed  at  a  much  cheaper  price  than  coal. 

Scattered  over  the  State  there  is  enough  soil  that  can  be 
made  into  peat  to  keep  Michigan  in  fuel  for  many  generations, 
and  except  for  the  little  that  is  once  in  a  while  produced  by  Mr. 
Kleinstueck  for  his  own  use,  not  a  pound  is  made  in  Michigan, 
says  the  expert. 

It  was  in  1886  when  Mr.  Kleinstueck  first  hit  upon  the 
idea  of  making  peat  blocks  for  fuel.  He  was  draining  a  marsh 
on  the  rear  of  his  farm,  and  the  soil  looked  so  much  like  that 
in  Germany  from  which  peat  is  made  in  that  country,  that  he 
decided  to  find  out  as  much  as  possible  about  the  subject. 
Soon  he  made  a  trip  to  Europe  for  the  purpose  of  learning  just 
how  peat  is  prepared  for  fuel.  On  his  return,  he  brought  with 
him  a  machine  for  producing  peat  fuel. 

This  was  installed  in  various  marshes  in  the  vicinity  and 
worked  successfully.  Later  Mr.  Kleinstueck  moved  it  to  his 
own  farm  within  the  city  limits,  and  started  the  production 
of  peat  for  his  own  use.  He  has  carefully  noted  the  cost  of 
production  and  has  found  that  it  can  be  marketed  at  an  ex¬ 
ceptionally  low  cost.  Selling  the  fuel  at  $5.00  a  ton  would 
leave  for  the  producer  an  excellent  profit  after  the  payment  of 
all  expenses. 

Mr.  Kleinstueck  declares  that  the  advancement  of  peat  as 
a  fuel  has  been  seriously  retarded  by  the  work  of  schemers 
a  few  years  ago.  The  injury  was  done  at  a  time  when  the 
hard  coal  miners’  strike  brought  about  a  fuel  shortage.  These 
schemers  at  once  saw  an  opportunity  to  make  “easy  money” 
by  promoting  peat  as  a  fuel,  and  promising  almost  unlimited 
returns  on  investment.  As  a  result  many  who  had  faith  in  the 
future  of  the  peat  industry,  lost  it  with  their  cash. 

It  was  contended  that  peat  had  the  same  heating  capacity 
as  hard  coal,  but  Mr.  Kleinstueck  disputes  this.  He  says  hard 
coal  produces  more  heat  units  than  peat,  although  heat  from 
peat  is  more  penetrating  and  the  fuel  continues  to  radiate 
heat  for  a  longer  period  than  coal. 

In  pointing  out  the  advantages  of  peat  as  a  fuel,  he  says 
many  careful  comparisons  have  proven  that  peat  fuel  is  just 
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about  one-half  as  expensive  as  hard  coal.  He  declares  that 
there  are  several  factors  which  cause  him  to  make  this  asser¬ 
tion.  The  staying-  qualities  of  peat  heat  is  the  chief  one,  al¬ 
though  it  has  never  been  satisfactorily  explained.  Another  is 
the  small  percentage  of  ashes.  Good  peat  contains  about  7 
per  cent,  while  hard  coal  sometimes  contains  30  per  cent,  ashes. 
Well  prepared  peat  creates  practically  no  smoke,  and  is  abso¬ 
lutely  free  from  poisonous  gases.  Its  ashes  are  as  fine  as 
tobacco  ashes. 

Plants  thrive  in  almost  an  exceptional  way  in  peat-heated 
houses,  and  statistics  prove,  says  Mr.  Kleinstueck,  that  pul¬ 
monary  trouble  does  not  exist  in  houses  heated  with  peat,  to 
such  an  extent  as  in  coal-heated  structures.” 


A  REVIEW  OF  MODERN  USES  OF  PEAT. 


(Reprinted  from  Indian  Engineering.  vol.,54.J 


The  value  of  peat  as  a  fuel  for  the  production  of  gas  is  now 
well  established.  This  perhaps  js  the  most  important  use  it 
can  be  put  to  at  present,  but  there  are  some  minor  ways  in- 
which  it  is  employed,  perhaps  not  generally  known.  For  in¬ 
stance,  as  litter,  for  which  is  utilized,  the  poor  imperfectly  de¬ 
composed  fibrous  varieties  of  a  mossy  brown  appearance.  Its 
value  ajL  a  litter  lies  in  its  antiseptic  properties  and  its  capacity 
for  absorbing  the  nitrogenous  organic  matter,  thus  improving 
the  quality  and  quantity  of  stable  manure.  Used  in  dairy 
barns  it  is  found  to  keep  down  odors  to  a  large  extent,  if  chang¬ 
ed  once  every  two  or  three  weeks.  In  the  form  of  dust  it  is 
of  use  for  scattering  on  floors  of  poultry  houses,  where  it  helps 
to  destroy  parasites,  and  with  the  droppings  also  forms  a  val¬ 
uable  manure;  for  the  same  reason  it  may  be  used  in  all  animal 
cages.  It  has  also  been  successfully  used  in  combination  with 
waste  fish  leavings  and  with  night-soil  for  manuring  purposes. 
As  a  mixer  for  soils  it  has  many  uses.  For  potted  plants  a 
one-inch  layer  of  peat  dust  preserves  moisture  in  the  soil  and 
is  a  good  protection  for  the  roots  against  cold  and  freezing. 

In  Germany  they  use  peat  for  the  treatment  of  sewage  in  a 
large  number  of  towns  not  provided  with  a  hydraulic  system. 
The  vessels  from  house  closets  are  collected  and  conveyed  on 
special  carts  to  the  sewage  works  where  they  are  lifted  by  ele¬ 
vators  to  the  first  floor  of  the  building,  emptied  mechanically 
and  taken  to  a  cleansing  room  where  they  are  treated  with 
steam  and  peat  dust  in  a  horizontal  cylinder  provided  with  a 
screw.  A  screw  conveyor  then  carries  the  material  to  a  shed 
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where  it  is  stored  as  manure  and  sold  at  a  rate  equivalent  to 
$2.24  per  ton.  This  manure  is  said  to  be  odorless  and  of  a 
moist,  powdery  consistency  resembling  rich  mould.  The  com¬ 
plete  plant  for  a  town  of  60.000  inhabitants  costs  about  $48,000, 
and  is  commonly  used  for  towns  with  a  populuation  of  over 
10,000.  Peat  dust  is  also  commonly  used  as  a  packing  for 
fruit,  vegetables,  fish  or  meat  to  be  dispatched  long  distances; 
and,  being  a  good  non-conductor,  is  suitable  for  packing  ice, 
for  covering  icehouses,  for  covering  steam  and  water  pipes, 
heating  and  cooling  chambers,  patching  bins,  etc.  To  start 
early  vegetables  in  a  greenhouse,  decayed  peat  is  admirable 
for  mixing  with  the  ordinary  pot  soils,  using  one  part  peat, 
one  part  well-rotted  stable  manure  and  one  part  rotted  sod 
loam.  Before  use  after  removal  from  its  bed,  it  should  be 
allowed,  to  lie  in  piles  for  three  or  four  months  to  aerate, 
then,  after  mixing  with  the  manure  and  loam,  be  allowed  to 
lie  for  a  month  or  two  before  potting. 

Like  coal,  peat  varies  in  quality  within  wide  limits  and 
some  purposes  to  which  the  inferior  qualities  may  be  put  have 
been  briefly  alluded  to  above.  For  fuel  purposes  it  will,  of 
course,  be  necessary  to  select  the  better  kinds,  and  even  these 
need  to  be  pulped  and  formed  into  bricks  before  firing.  The 
great  drawback  in  it  is  the  enormous  amount  of  moisture  it 
contains  and  so  long-  as  it  is  in  the  fibrous  state  this  moisture 
is  difficult  to  drive  off.  Pulping  breaks  up  the  fibers,  after 
which  if  it  is  made  up  into  bricks  it  can  be  dried  more  rapidly 
and  completely  and  converted  into  hard  blocks  which  ulti¬ 
mately  contain  from  18  to  25  per  cent.  of  moisture  only. 
Bricks  of  first-class  quality  may  be  turned  on  the  lathe  and  in 
appearance  resemble  Irish  bog  oak.  Good  Scotch  and  Irish 
peats  contain  only  1  to  1J4  per  cent,  of  ash  and,  when  bricked, 
the  calorific  value  of  1J4  tons  is  equivalent  to  the  calqrific 
value  of  one  ton  of  good  coal.  On  this  basis  and  on  the  fact 
peat  bricks  can  be  turned  out  at  96c  or  $1.20  a  ton,  it  can 
always  be  worked  out  if  it  is  possible  for  it  to  compete  against 
coal.  It  has,  however,  always  some  inherent  advantages  over 
coal  which  have  to  be  considered  in  balancing  the  question  of 
its  use.  It  is  cleanly  to  handle,  burns  brightly  and  clearly, 
produces  practically  no  smoke  and  is  even  said  to  raise  steam 
more  rapidly  than  coal ;  and  for  these  reasons  it  is  used  largely 
in  Holland,  where  it  actually  costs  more  than  coal.  Moreover, 
it  seems  to  have  been  proved  that  it  burns  to  better  advantage 
when  employed  with  coal,  either  coal  briquets  or  ordinary  coal, 
in  the  ratio  of  1  to  1.  If  a  good  class  of  peat  be  made  care¬ 
fully  into  bricks  and  then  be  subjected  to  dry  distillation,  a 
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very  good  dense  charcoal  is  produced,  most  useful  for  metal¬ 
lurgical  processes,  as  it  can  carry  a  good  load  without  crushing. 
In  the  process  of  distillation  valuable  by-products  are  also 
obtained,  the  following  being  given  as  recoveries  from  100 
tons: — Sulphate  of  ammonia,  \l/2  tons;  acetate  of  lime,  5 
cwts.;  methyl  alcohol,  60  gallons;  crude  oils,  2  tons;  creosote 
oils,  \y2  tons.  The  coke  (charcoal)  varies  from  30  to  34 
tons  and  enough  gas  is  given  off,  after  once  the  retort  has  be¬ 
come  thoroughly  heated,  to  fire  the  retorts  and  carry  on  the 
process  of  distillation,  with  a  large  surplus  of  high  calorific 
value  to  use  for  gas  engines  or  to  fire  boilers.  The  great 
secret  of  financial  success  in  a  great  venture  is  ability  to  drain 
the  peat  bog  without  undue  expense.  If  a  large  percentage  of 
the  moisture,  often  amounting  to  90  per  cent.,  can  be  driven 
away,  then  the  peat  can  be  economically  cut  and  stacked  to 
dry  till  the  moisture  drops  to  something  below  30  per  cent. 
It  needs,  of  course,  the  summer  months  for  drying,  at  the  same 
time  it  must  not  be  imagined  that  if  left  exposed  through  a 
wet  winter  the  summer’s  work  is  undone^  because  dried  peat 
will  re-absorb  only  a  small  proportion  of  rain.  It  is  used  as 
a  domestic  fuel  in  both  Scotland  and  Ireland  without  any 
draining  of  the  bogs,  but  is  merely  cut  from  the  bogs  and 
sun-dried.  As  a  means  of  producing  gas  to  be  employed  for 
power  purposes  its  success  is  quite  established  in  cases  where 
the  conversion  can^go  on  at  . the  site  of  the  bog,  that  is  when 
the  peat  has  not  to  bear  the  cost  of  carriage  and  the  power 
generated  can  be  utilized  in  the  neighborhood.  The  gas  is  as 
good  as  that  from  the  best  Welsh  anthracite  and  the  by-pro¬ 
ducts  also  just  as  good.  Cheap  drainage  of  the  bog  is  the 
basis  of  success  and  wherever  this  is  effected  so  that  peat  with 
the  reduced  percentage  of  moisture  required  can  be  put  into 
the  gas  producer  at  anything  under  96c  a  ton,  success  is  as¬ 
sured.  As  a  domestic  fuel  it  is  said  to  be  preferred  to  coal. 
It  kindles  more  easily  than  wood  and  is  often  used  together 
with  billets  of  beech  and  oak,  because  used  thus  it  gives  a 
more  lasting  heat  than  wood  or  coal. 

(Note — The  tons  in  this  article  are  gross  or  long  tons.) 
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PEAT  POWER  PLANTS  IN  EUROPE. 


By  B.  F.  Haanel,  Chief  Engineer  Division  of  Fuels  and  Fuel 
Testing,  Canada  Department  of  Mines,  Ottawa. 


(Read  at  the  Montreal  Meeting.) 

One  of  the  most  recently  erected  large  plants  using  peat 
for  fuel  is  the  Mond  by-product  recovery  gas-producer  plant 
erected  by  the  Power  Gas  Corporation,  Ltd.,  of  England,  which 
is  now  in  operation  near  Orentano,  Italy.  This  power  plant  is 
designed  for  burning  daily  70  tons  of  theoretically  dry  peat — 
but  at  the  time  of  the  speaker’s  visit  it  was  burning  only  30 
tons  of  30  per  cent,  moisture  peat.  One  reason  for  the  low 
capacity  at  which  this  plant  was  operating  was  the  extreme 
difficulty  experienced  in  manufacturing  sufficient  peat  fuel  to 
supply  the  plant  during  an  entire  year.  This  difficulty  is  due 
in  part  to  the  nature  of  the  bog  owned  by  the  company  and 
partly  to  weather  conditions.  The  bog,  which  comprises  an  area 
of  about  400  acres,  is  on  an  average  only  1J4  meters  deep 
(about  5  feet)  and  is  interstratified  by  a  layer  of  clay  about  1  foot 
in  thickness  at  about  a  foot  from  the  surface.  In  order,  there¬ 
fore,  to  manufacture  peat  fuel,  the  top  layer  must  first  be  re¬ 
moved  and  converted  into  fuel  and  the  underlying  clay  stratum 
dug  out  before  the  remainder  of  the  peat  can  be  utilized. 
This  is  an  expensive  operation,  even  when  labor  is  cheap,  and 
in  other  ways  the  structure  of  the  bog  militates  against  the 
production  of  large  quantities  of  peat  fuel. 

The  bog  is  covered  during  the  rainy  season  with  water 
which  must  be  artificially  drained  away  ‘by  pumping;  for  this 
purpose  a  centrifugal  pump  operated  by  an  electric  motor  is 
installed  at  some  convenient  place. 

Excavation!  is  performed  entirely  by  hand,  the  material 
thus  won  being  fed  into  Dolberg  peat  machines.  Only  a  por¬ 
tion  however  of  the  total  quantity  of  peat  fuel  manufactured  is 
air-dried ;  the  larger  portion  is  excavated,  stacked  on  the  field 
and  transported  from  time  to  time  to  the  plant  in  cars  drawn 
by  gasoline  locomotives,  where  two  Dolberg  pulping  mills  are 
located.  Before  putting  this  peat  through  the  pulping  mills  it 
is  first  subjected  to  a  few  pounds  pressure  in  an  ordinary 
hydraulic  hay  press  which  reduces  the  moisture  down  to  about 
75  per  cent.  The  peat  containing  this  percentage  of  moisture 
is  now  fed  into  the  pulping  mills  and  finally,  after  leaving  them, 
is  broken  into  small  fragments  which  are  placed  on  racks  and 
rolled  into  drying  chambers. 

For  drying  the  peat,  air  mixed  with  the  waste  heat  from 
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the  steam-boiler  plant,  the  heat  of  the  gas-engine  exhaust,  and 
in  addition  the  heat  generated  by  a  special  air  preheater,  in 
which  a  quantity  of  gas,  equivalent  in  heating  value  to  8  tons 
of  peat  burned  daily,  is  forced  by  a  40-horsepower  electric  fan 
through  five  drying  chambers,  in  which,  as  previously  stated, 
the  peat  is  placed. 

The  moisture  is  reduced  by  this  artificial  drying  from  about 
75  per  cent,  to  30  per  cent. 

The  thermal  efficiency  of  this  drying  apparatus  is  about  45 
per  cent,  and  where  waste  heat  such  as  is  used  here  can  be  put 
to  other  purposes  it  is  a  question  whether  such  a  method  has 
any  value  whatever.  It  is  quite  safe  to  say  that  not  many 
plants  exist  where  so  much  heat  can  be  afforded  to  be  used  in 
such  a  way. 

The  second  plant  visited  was  that  of  the  German  Mond  Gas 
Company,  situated  near  Osnabrfick,  Germany.  This  plant  has 
a  capacity  of  3000  H.  P.  Ammonia  recovery  is  carried  on  at 
this  plant  throughout  the  year  and  although  the  company  up  to 
the  present  time,  has  not  been  able  to  declare  a  dividend,  they 
hope  in  a  short  time  to  be  able  to  reduce  certain  expenses  suffi¬ 
ciently  to  show  a  profit.  The  principal  item  of  expense  at  this 
plant  is  the  peat,  which  costs  in  the  neighborhood  of  $3.00  per 
ton.  Difficulty  in  draining  the  bog  properly,  together  with  the 
excessively  wet  season  which  prevailed  last  year,  prevented  a 
large  or  sufficient  output  of  peat  fuel  of  the  required  moisture 
content  and  at  a  reasonable  cost. 

The  manufacture  of  peat  fuel  at  this  plant  is  carried  on  by 
the  Strenge  mechanical  excavator  and  spreaders,  and  also  by 
Dolberg  machines,  which  employ  hand  labor  for  excavation. 

In  connection  with  the  exploitation  of  such  power  plants 
as  those  mentioned,  I  may  say,  success  depends  on  the  quantity 
of  peat  fuel  containing  over  one  per  cent,  of  nitrogen  which  can 
be  manufactured  and  delivered  to  the  power  plant  at  a  reason¬ 
ably  low  figure  (say  about  $1.50  per  ton).  As  the  nitrogen 
content  increases,  the  cost  of  the  fuel  can  increase,  or  vice  versa, 
if  the  cost  of  the  fuel  remains  constant,  the  profits  derived  from 
such  a  plant  increase  with  the  increase  in  the  nitrogen  content. 

At  Oldenburg,  a  plant  of  5,000  H.  P.  capacity  was  visited 
operated  entirely  by  steam,  in  which  the  only  fuel  was  peat. 
It  has  been  said  that  the  government  of  that  State  in  which  the 
plant  is  situated  manufactures  and  sells  the  peat  fuel  to  the 
power  company  for  about  $1.20  per  ton.  This  company  dis¬ 
tributes  the  power  generated,  in  the  form  of  electricity,  to  neigh¬ 
boring  towns  and  villages  and  to  farmers.  Ploughing,  etc.,  are 
performed  largely  through  the  agency  of  electricity  in  this  por¬ 
tion  of  the  province  of  Oldenburg. 
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It  has  been  said  many  times  that  a  peat  fuel  containing' 
60  to  70  per  cent,  moisture  can  be  profitably  used  in  gas  pro¬ 
ducers.  Such  statements  are  not  correct.  When  the  moisture 
content  exceeds  35  per  cent,  the  production  of  ammonium  sul¬ 
phate  falls  off,  as  does  also  the  quantity  and  heating  value  of  the 
power  gas  generated.  The  best  results  are  obtained  with  a  peat 
containing  not  more  than  30  per  cent,  moisture.  This  moisture 
content,  however,  is  very  difficult  to  obtain  at  some  places  and, 
where  this  is  so,  artificial  drying  of  a  portion  of  the  peat  supplied 
to  the  producer  may  have  to  be  resorted  to. 

In  conclusion,  I  may  say  that  the  successful  exploitation 
of  a  power  plant  designed  to  gasify  peat  fuel  with  or  without 
the  recovery  of  ammonium  sulphate  depends,  first,  on  the 
second,  on  a  steady  market  for  tire  power  developed,  and  third, 
cheapness  with  which  a  large  quantity  of  fuel  can  be  obtained; 
in  the  case  of  the  by-product  recovery  plants,  on  the  quantity 
of  nitrogen  contained  in  the  peat.  As  a  final  consideration,  I 
wish  to  impress  upon  all  those  contemplating  the  erection  of 
such  plants,  that  the  capital  cost,  and  operating  expenses  must 
be  kept  as  low  as  is  possible. 

Discussion. 

Prof.  Davis  said  that  at  one  place  in  Europe  he  saw  a  bat¬ 
tery  of  eight  boilers  which  were  being  run  with  fuel  containing 
60  per  cent,  moisture.  He  would  defy  anybody  to  distinguish 
this  fuel  from  half-dry  peat  on  casual  inspection.  In  Germany 
it  was  called  brown  coal.  Something  like  800  horsepower  was 
developed  with  that  fuel,  and  with  no  other  fuel  or  preparation. 
This  was  in  a  village  near  Cologne.  Germany,  and  the  plant  was 
able  to  furnish  electricity  to  the  city  of  Cologne  at  3  pfennig  per 
kilowatt-hour.  If  they  got  these  results  from  brown  coal  he  saw 
no  reason  why  half-dry  peat  could  not  be  burned  in  the  same 
type  of  furnaces. 

Mr.  Haanel :  In  a  producer  plant  the  moisture  has  to  be 
evaporated,  and  the  peat  remaining  after  the  water  is  driven  off 
goes  to  form  gas.  The  efficiency  of  such  a  system  is  exceed¬ 
ingly  low  when  using  60  per  cent,  moisture.  In  a  producer  you 
cannot  expect  to  use  fuel  of  over  30  per  cent,  moisture  and  get 
efficiency. 

Prof.  Davis:  The  boilers  mentioned  are  very  long  in  com¬ 
parison  with  boilers  using  coal.  The  fuel  was  introduced  into 
the  back  of  the  furnaces  and  brought  forward  by  a  mechanical 
stoker,  and  dried  to  a  very  considerable  extent  before  getting 
into  the  combustion  area.  Of  course  a  good  deal  of  heat  is  used 
up  in  that  way,  but  they  certainly  get  excellent  results.  It 
took,  however,  one-third  of  all  the  fuel  produced  by  the  mine 
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to  run  this  boiler  plant.  It  showed  me  that  the  German 
engineers  have  gone  into  this  matter  by  handling  fuels  in  a  way 
the  engineers  ot  the  United  States  have  not  done.  Our  boilers 
are  all  designed  to  use  nothing  but  high-grade  bituminous  coal. 
There  are  few  boiler  makers  who  construct  boilers  designed  to 
meet  the  requirements  of  the  fuel  that  has  to  be  used  in  them. 

Mr.  Kleinstueck:  Is  there  any  brown  coal  of  that  value  in 
this  country? 

Prof.  Davis:  None  of  our  brown  coal  has  anything  like 
the  structure  or  amount  of  moisture  which  this  Cologne  brown 
coal  has. 

Mr.  Kleinstueck:  I  fail  to  see  what  connection  this  has 
with  burning  American  brown  coal.  Even  if  the  grates  are  of 
peculiar  construction,  you  simply  have  to  burn  fuel  in  order  to 
dry  out  the  water. 

Prof.  Davis :  My  point  is  that  in  Germany  they  burn  brown 
coal  of  50  or  60  per  cent,  moisture  and  make  a  fair  profit,  if  they 
cannot  get 'better.  They  utilize  waste  heat  that  would  otherwise 
go  up  the  chimney.  It  seems  probable  also  that  peat  of  50  per 
cent,  moisture  could  be  used  for  steam-boiler  fuel  in  correctly 
designed  furnaces. 

Mr.  Kleinstueck:  I  am  sure  this  brown  coal  feels  far  more 
moist  than  it  is.  I  had  experience  with  it  in  my  youth. 

Mr.  E.  V.  Moore,  of  Peterborough,  Ont.,  speaking  at  the 
Montreal  meeting  of  “Peat-fuel  Production,”  said  that  as  the  re¬ 
sult  of  the  work  carried  on  by  'the  Department  of  Mines  during 
two  seasons,  Dr.  Haanel  had  expressed  the  opinion  that  mechan¬ 
ical  means  must  be  utilized  to  supersede  hand  labor  as  far  as  pos¬ 
sible.  There  were  now  two  plants  in  commercial  operation  in 
Canada  in  which  this  idea  had  been  developed  to  a  very  con¬ 
siderable  extent.  While  the  process  and  product  of  both  these 
plants  were  substantially  the  same,  they  differed  somewhat  in 
the  methods  of  handling  the  material,  and  the  type  of  machines 
employed.  These  differences  could  be  more  intelligently  discussed 
on  the  ground,  and  he  hoped  that  as  many  as  possible  of  the 
members  would  visit  both  plants,  and  see  them  in  operation. 
He  would  reserve  further  remarks  on  the  subject  for  which  he 
had  been  set  down  in  the  program,  until  the  visit  to  the  Alfred 
bog. 
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SOME  RESULTS  OF  FEEDING  PEAT  TO  LIVE  STOCK. 


By  John  Wiedmer,  St.  Louis,  Mo. 

(Read  at  the  Montreal  Meeting.) 

At  the  outset,  it  must  be  understood  that  my  experience  in 
the  matter  of  using  peat  for  stock  food  is  limited  to  the  use  of  a 
single  kind  of  peat  for  this  purpose,  and  covers  only  the  period 
of  my  personal  management  of  the  Springfield  Filler  Company, 
whose  peat  deposit  is  located  at  Manito,  Illinois.  The  peat. is 
powdery,  nearly  black  when  dry,  is  thoroughly  decomposed  and 
has  a  good  nitrogen  content. 

In  my  first  year’s  work,  the  Company  at  his  own  initiative, 
sold  an  occasional  carload  of  dry  peat  to  a  small  manufac¬ 
turer  of  stock  food  in  a  neighboring  state,  which  was  a  good 
cattle  section  both  for  stock  and  for  dairy  products. 

Previous  to  this  time  I  had  been  in  the  grain  business  and 
I  was  well  acquainted  in  the  district  where  the  stock  food  was 
sold.  It  appeared  so  peculiar  that  a  manufacturer  whose  only 
product  I  knew  to  be  stock  food,  should  buy  dried  peat  in  such 
quantity,  that  my  attention  naturally  was  attracted  to  the  fact. 
As  the  first  year  drew  to  a  close,  therefore,  and  his  purchases 
increased,  I  visited  this  manufacturer  and  found  that  he  was 
using  the  peat  in  a  sweetened,  mixed  feed.  He  had  been  grad¬ 
ually  increasing  the  percentage  of  peat  in  his  product,  and  was 
selling  the  feed  in  his  own  locality  and  in  the  region  immediately 
around  it. 

A  year  later,  I  again  visited  the  territory  and  talked  with 
several  stock  feeders  and  also  saw  some  of  the  cattle  that  had 
been  fed  on  the  mixtures  containing  peat.  The  general  appear¬ 
ance  of  these  animals  convinced  me  that  the  peat  had  con¬ 
siderable  to  do  with  their  sleek  and  healthy  looks.  The  drop¬ 
pings  showed  good  digestion  and  the  owners  generally  stated 
that  since  they  began  to  use  this  sweetened  feed,  it  was  easier 
and  cheaper  to  fatten  their  stock,  than  by  the  use  of  rations 
formerly  used.  They  also  said  that  cows  to  which  the  sweet¬ 
ened  feed  was  given  showed  marked  improvement  in  milk  pro¬ 
duction. 

On  my  return  home,  I  had  a  careful  analysis  of  our  peat 
made  and  found  that  it  contained  an  average  of  18  per  cent,  pro¬ 
tein  of  which  30  per  cent,  was  digestible,  but  it  lacked  the  con¬ 
stituents  to  make  it  palatable  to  stock,  such  as  horses,  cattle  and 
sheep.  I  have  since  found,  however,  by  observation  and  ex¬ 
periment,  that  all  of  these  animals  will  eat  peat  in  the  raw  state 
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to  a  greater  or  less  extent,  when  it  is  where  they  can  get  it. 
Hogs  and  chickens,  I  found,  will  eat  it  very  freely. 

It  is  my  candid  opinion,  after  watching  the  various  kinds 
of  animals  mentioned,  as  they  were  eating  peat,  that  its  value 
as  a  stock  food  lies  in  its  medicinal  qualities;  that  it  aids  in 
the  digestion  of  other  foods  and  in  correcting  the  bad  effects  on 
the  digestive  organs  of  some  of  the  kinds  of  food  used.  I  be¬ 
lieve  that  the  S]/2  per  cent,  of  digestible  protein  contained  in  the 
peat  increases  the  formation  of  muscular  tissue;  my  reason  for 
thinking  this  is  that  when  young  pigs  are  given  peat  to  eat, 
they  show  much  more  strength  and  vigor  than  others  of  the 
same  age  to  which  no  peat  is  fed. 

During  the  past  5  or  6  years  I  have  watched  the  hogs  and 
chickens  that  are  kept  about  our  factory,  and  during  that  time 
I  have  noted  that  there  has  not  been  a  single  death  from 
cholera  among  them,  although  the  'disease  has  been  several 
times  epidemic  in  the  region  during  this  period.  I  firmly  be¬ 
lieve  that  if  hogs  and  chickens  have  free  access  to  peat  such  as 
that  under  discussion,  the  much  dreaded  disease  of  cholera 
will  claim  very  few,  if  any,  victims,  among  them. 

I  will  not  say  that  the  peat  is  a  cure  but  I  do  claim  it  is  a 
preventative,  basing  the  claim  principally  on  the  tendencies 
which  the  peat  has  to  aid  digestion  and  correct  intestinal  dis¬ 
turbances.  I  have  said  the  same  things  to  representatives  of 
the  departments  of  animal  industry  of  several  of  our  State 
Universities,  who,  although  they  have  made  no  promises,  I  still 
have  hope  will  take  up  and  investigate  the  matter  thoroughly. 

Several  of  the  large  manufacturers  of  stock  food,  who  ship 
their  product  into  various  states,  are  friendly  to  the  use  of 
peat,  and  have  even  submitted  brands  of  feed  containing  it  for 
registration,  but  these  have  been  rejected  by  several  of  the  state 
chemists,  so  that  the  fi^ld  for  introducing  peat  for  stock  food 
is  limited  to  that  furnished  by  small  local  manufacturers  and 
individual  feeders. 


THE  PRODUCTION  OF  PEAT  IN  THE  UNITED  STATES 

IN  1912. 


By  Charles  A.  Davis. 


(Reprinted  from  Mineral  Resources  of  the  United  States,  1912.) 

Introduction. 

The  widespread  occurrence  of  peat  deposits  of  excellent 
quality  in  the  northern  United  States  has  attracted  attention 
to  their  potential  economic  value  as  sources  of  heat,  power  and 
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light.  The  following  factors  have  intensified  the  interest  in  peat 
during  the  last  decade: 

(1) .  The  higher  cost  of  other  fuels  especially  coal  in  dis¬ 
tricts  remote  from  mines. 

(2) .  The  frequent  and  well-substantiated  reports  of  the 
rapidly  increased  use  of  peat  for  fuel  in  Europe,  particularly  in 
large  manufacturing  and  power  plants. 

(3) .  The  fact  that  peat  deposits  are  most  numerous  outside 
of  the  fields  of  workable  coal,  in  regions  where  the  winter  climate 
is  severe  and  where  manufacturing  is  already  well  established. 

Numerous  attempts  have  been  made  in  various  parts  of  this 
country  to  produce  peat  fuel  on  a  commercial  scale,  but  almost 
without  exception  the  enterprises  have  been  discontinued,  appar¬ 
ently,  so  far  as  could  be  learned,  before  they  had  reached  the 
producing  stage. 

In  most,  if  not  all  cases,,  analysis  of  the  cause  of  the  lack 
of  success  of  such  attempts  shows  that  too  great  optimism 
through  ignorance  of  the  real  difficulties  to  be  met  in  producing 
peat  fuel  in  marketable  form  has  ibeen  the  chief  factor  of  the 
failure.  Insufficient  capital,  the  attempted  use  of  new  and 
hitherto  untried  machinery,  lack  of  experience  in  handling  the 
raw  material,  poor  transportation  facilities,  and  similar  causes 
have  also  been  important  contributors  to  the  results  noted. 

So  far  as  is  known,  but  very  few  of  the  peat  fuel  plants 
which  have  been  established  in  the  past,  have  ever  gone  beyond 
the  experimental  stage  ;  many  of  them  were  never  equipped  with 
essential  machinery.  The  failure  of  such  plants  to  establish 
themselves  should  not  be  charged  to  the  product  wrhich  never 
was  made,  but  to  the  real  causes. 

There  seems  no  reason  why  properly  located  and  equipped 
peat  fuel  plants  in  charge  of  skilled  superintendents  should  not 
be  successful  as  sources  of  local  supply  of  a  good  quality  of 
cheap  fuel. 

Production. 

Fuel.  Reports  from  all  known  peat  fuel  plants  in  the 
United  States  show  that,  with  one  exception,  they  were  idle 
during  the  summer  of  1912.  The  only  plant  reporting  produc¬ 
tion  made  air-dried  cylindrical  peat  blocks  which,  “when 
thoroughly  dry  were  about  6  inches  long  and  2  inches  in  diam¬ 
eter,  dense  and  hard  and  stood  handling  well.  Some  of  these 
blocks  were  perforated  lengthwise  to  facilitate  drying.  The 
principal  objection  that  could  be  made  to  this  product  was  its 
high  ash  content.  This  was  caused  principally  by  sand  which 
had  been  mixed  with  the  peat  in  digging,  handling  and  drying, 
and  could  easily  be  seen  in  and  on  the  dry  blocks. 
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This  fuel  was  given  the  following  treatment  to  make  it  ready 
for  use.  The  wet  peat  was  run  through  a  simple  pug  mill, 
forced  through  a  series  of  tubular  openings  which  gave  it  shape, 
and  cut  into  the  required  lengths  as  it  issued  from  the  machine. 
The  blocks  or  tubes  thus  formed  fell  onto  wooden  pallets  which 
were  removed  to  a  sandy  drying  ground  as  fast  as  filled  and 
spread  out  to  dry.  During  the  drying  much  sand  became  at¬ 
tached  to  the  blocks. 

The  output  of  peat  fuel  was  reported  as  about  1,300  tons, 
valued  at  $4,550,  all  of  which  was  sold. 

Peat  Coke:  The  experimental  peat  coke  plant  in  Connec¬ 
ticut  mentioned  in  the  1911  report  began  operations  in  1912, 
but  early  in  the  season  was  badly  damaged  by  fire  and  the 
entire  season  was  spent  in  rebuilding  the  plant  of  fireproof 
materials. 

Fertilizer  and  Fertilizer  Fillers.  The  chief  commercial  use 
made  of  peat  in  1912  was  for  agricultural  purposes,  as  in  prev¬ 
ious  years. 

The  peat  best  adapted  for  this  purpose  is  that  containing 
a  good  percentage  of  combined  nitrogen,  2  per  cent,  or  more. 
It  should  also  he  so  well  decomposed  that  it  contains  little  or 
no  woody  or  fibrous  material. 

The  method  of  preparation  of  suitable  material  for  fertilizer 
filler  is  simple,  but  requires  a  somewhat  costly  plant.  The  peat 
deposit,  unless  already  under  cultivation,  is  generally  thoroughly 
drained  and  plowed,  and  some  cultivated  crop  is  raised  on  it  for 
one  or  more  seasons.  This  destroys  or  disintegrates  the  coarse 
material  and  aerates  and  improves  the  physical  condition  of  the 
upper  layers  of  the  peat. 

When  the  fields  thus  formed  are  in  proper  condition  they 
are  plowed  again,  and  lightly  harrowed.  The  peat  thus  exposed 
to  the  wind  and  sun  quickly  loses  a  large  part  of  its  moisture. 
After  a  short  time,  depending  on  the  size  of  the  fields,  the  area 
available  and  the  weather  conditions,  the  partly  dry  material  is 
scraped  up  into  long  windrows  by  horse  or  other  power  and 
loaded  on  cars  by  which  it  is  hauled  to  the  factory  for  further 
drying  or  for  storage. 

The  drying  is  completed  by  passing  the  air-dried  material 
through  long,  rotary  driers  of  cylindrical  shape  through  which 
the  heated  air  and  gases  from  furnaces  directly  connected  with 
the  cvlinders  are  forced  bv  fan  blowers.  The  dry  peat  contain¬ 
ing:  10  per  cent,  water  falls  from  the  lower  end  of  the  drying 
cylinder  and  is  removed  by  conveyors  to  screens,  thence  to  stor¬ 
age  bins  or  directly  to  cars. 

The  low  selling  price  of  the  finished  product  and  the  rela¬ 
tively  high  cost  of  production  leaves  but  a  small  margin  of 
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profit  even  when  advantage  is  taken  of  every  method  of  reducing 
the  cost  of  drying  the  raw  material.  Experience  extending  over 
several  years  in  a  number  of  widely  separated  localities,  points 
conclusively  to  the  fact  that  drying  the  peat  on  the  fields  to  the 
lowest  practicable  moisture  content,  before  it  is  gathered,  is  a 
fundamental  necessity  for  commercial  success  in  the  preparation 
of  peat  fertilizer  filler,  unless  some  more  certain  and  very  cheap 
mechanical  method  of  dewatering  the  raw  peat  can  be  devised; 
this  has  not  yet  been  done.  Production  is  not  only  greatly  de¬ 
creased  in  cloudy  and  wet  weather,  but  the  cost  per  ton  of  the 
product  is  much  increased.  This  is  due  to  the  facts  that  the  ton¬ 
nage  of  raw  material  to  be  handled  for  a  given  output  is  greatly 
augmented  and  the  cost  per  ton  of  drying  by  the  use  of  fuel  is 
greatly  increased.  This  is  easily  demonstrated  when  it  is  under¬ 
stood  that  a  ton  of  peat  with  50  per  cent,  of  water  contains 
1,000  pounds  of  water  and  1,000  pounds  of  dry  matter,  while  a 
ton  with  80  per  cent,  of  water  consists  of  1,600  pounds  of  water 
and  400  pounds  of  dry  matter.  It  would  be  necessary,  there¬ 
fore,  to  dig  and  handle  nearly  5  tons  of  raw  peat  and  drive  off 
almost  4  tons  of  water  to  get  a  ton  of  salable  material,  if  the  raw 
peat  had  80  per  cent,  of  water,  instead  of  less  than  2  tons,  if  the 
water  content  were  as  low  as  50  per  cent,  when  it  was  removed 
from  the  field. 

A  consideration  of  these  facts  shows  that  the  producers  of 
peat  fertilizer  filler  had  a  very  unfavorable  season  in  1912  to 
fill  their  contracts,  because  of  long  periods  of  heavy  rainfall  and 
cool  weather  during  the  spring  and  summer  months  of  that 
year.  It  is  remarkable  therefore  that  production  does  not  show 
a  greater  decrease. 

Production  was.  further  decreased  by  the  fact  that  fire  de¬ 
stroyed  three  of  the  plants,  which  were  active  producers  in  1911, 
before  the  field  season  was  over. 

The  total  production  in  1912  of  peat  for  fertilizer  pur¬ 
poses,  so  far  as  reported,  was  41,080  short  tons,  of  which  about 
8,000  tons  was  reported  as  sold  in  the  air-dried  state,  i.  e.,  was 
not  dried  by  artificial  heat.  The  value  of  this  material  at  the 
selling  prices  reported  was  $186,522,  or  about  $4.50  per  ton.  The 
highest  price  reported  was  $9.00  per  ton  for  small  quantities 
sold  in  bags.  The  lowest  price  was  $2.50  f.  o.  b.  the  plant  for 
carload  lots  of  sun-dried  material. 

Peat  for  other  commercial  purposes.  As  in  past  years  there 
was  a  small  production  of  peat  reported  for  miscellaneous  com¬ 
mercial  uses. 

Stock  food.  The  amount  sold  for  mixing  with  prepared 
stock  foods  was  reported  to  be  5,000  short  tons  at  an  average 
price  of  about  $6.00  per  ton.  The  effects  of  this  material  in  the 
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mixtures  in  which  they  are  sold  are  reported  to  be  very  bene¬ 
ficial  on  all  kinds  of  live  stock. 

Paper  stock.  An  increased  production  of  paper  stock  from 
peat  fiber,  over  that  of  1911,  was  reported  by  the  only  com¬ 
pany  producing  this  material.  The  production  of  dry  peat  fiber 
for  1912  was  reported  to  be  about  2,000  short  tons,  which  prob¬ 
ably  represents  the  handling  of  at  least  twice  this  quantity  of 
peat.  No  value  was  given  this  product  as  none  was  sold,  but 
from  the  prices  quoted  of  other  paper  stock  of  the  same  grade  in 
open  market  it  would  have  a  value  of  at  least  $10.00  per  ton  or 
$20,000. 

Peat  Stable  Litter:  The  production  of  peat  moss  stable 
litter  in  the  United  States,  so  far  as  could  be  learned,  was  en¬ 
tirely  suspended  in  1912.  As  in  past  years,  however,  there  was 
a  considerable  importation  into  the  large  seaports  of  the  coun¬ 
try,  especially  New  York,  Baltimore  and  Philadelphia,  of  this 
material  from  Holland.  The  quantity  of  both  peat  moss  litter 
and  its  by-product,  peat  dust  or  peat  mull,  made^and  used  in 
Europe  in  all  countries  where  the  proper  types  of  peat  are  found, 
has  greatly  increased  in  the  past  few  years,  and  many  new  plants 
for  preparing  these  products  were  erected  in  1912. 

The  imports  into  the  United  States  in  1912  were  almost 
exactly  the  same  as  in  1911,  9,053  short  tons  (8,083  long  tons) 
valued  at  $39,867  as  compared  with  9,022  short  tons,  valued  at 
$39,372,  in  1911. 

This  material  is  almost  exclusively  used  as  bedding  for 
horses  in  stables  in  the  thickly  populated  parts  of  large  cities. 
It  is  especially  adapted  for  this  purpose  on  account  of  its  ab¬ 
sorbent  properties  and  should  be  more  extensively  used. 

Consumption. 

The  total  production  and  consumption  of  peat  for  all  pur¬ 
poses  in  the  United  States  for  1912  so  far  as  reports  could  bo 
obtained,  are  shown  in  the  table. 

Production  and  Consumption  of  peat  in  the  United  States  in 

1912  in  short  tons. 

Use  Production  Imports  Total 

Quantity.  Value.  Quantity.  Value.  Quantity.  Value. 

Fuel  (Machine  Peat) . . .  1.300  $  4,550  .  1,300  $  4,550 

Fertilizer  .  41,080  186,022  41,080  186,022 

Stock  Food  .  3.000  18,000  3,000  18,000 

Paper  .  2,000  *20,000  . •  .  2,000  *20,000 

Stable  Litter  .  9,053  $39,867  9,053  38,867 

Total . 47,380  $228,572  9,053  $39,867  56,433  $268,439 


’Estimated. 


so 
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Preparation  and  Use  of  Peat  Fuel  in  Europe. 

Preparation.  No  marked  chang-e  in  the  methods  of  making 
peat  fuel  was  made  during  1912,  although  experiments  in  press¬ 
ing  water  from  the  raw  peat  again  attracted  stome  interest  from 
practical  peat  producers.  A  number  of  machines  and  processes 
for  reducing  the  water  content  of  peat  quickly  and  at  low  cost 
were  patented  in  several  peat  producing  countries,  but  no 
thoroughly  practical  demonstration  of  their  efficiency  has  yet 
been  reported. 

The  need  for  such  machinery  was  emphasized  by  a  cold,  | 
wet  summer  in  northern  Europe,  which  made  peat-fuel  getting 
by  existing  methods  of  air  drying  on  the  surface  of  the  deposit 
very  unsatisfactory,  and  some  large  users  of  peat  were  left  with 
a  short  supply  of  poorly-dried  material  at  the  end  of  the  dry¬ 
ing  season. 

Peat-Fuel  Making  for  Large  Consumers.  There  are  two 
methods  in  use  by  the  large  manufacturing  and  power  plants 
which  use  peat  as  fuel  to  get  their  supply : 

(1) .  The  peat  is  prepared  by  the  companies  using  it.  They 
are  sometimes  obliged  to  supplement  their  own  production  by 
buying  from  local  small  producers. 

(2) .  They  contract  with  some  company  or  individual  for 
their  year’s  supply,  at  a  fixed  price  per  ton,  delivered  at  the 
plant. 

The  second  plan  is  reported  as  most  liked  and  most  econom¬ 
ical,  as  the  production  of  the  dried  fuel  is  then  kept  entirely  dis¬ 
tinct  from  other  operations  of  the  plant. 

Peat  Machinery.  No  marked  modifications  of  the  essential 
machinery  for  preparing  machine  peat  were  announced,  but  some 
well-known  types  of  digging,  macerating  and  spreading  machin¬ 
ery  were  improved  and  strengthened  by  their  makers,  thus  in¬ 
creasing  their  daily  capacity. 

New  Plant  Using  Peat  Fuel.  A  second  large  Mond  gas 
producer  plant  equipped  for  the  recovery  of  ammonia  from  the 
gas  generated  from  peat  was  erected  near  Codigoro,  Ferrara,  in 
Italy,  following  the  successful  operation  of  the  first  installation 
by  the  same  company  in  the  vicinity  of  Pontedera,  near  Milan. 
The  new  plant  is  for  ammonia  recovery  only. 

Artificial  Drying  Plant.  The  Orentano  (Italy)  plant  has 
been  equipped  with  a  tunnel  drying  system  for  insuring  a  steady 
supply  of  dry  fuel,  as  local  climatic  conditions  were  unfavorable 
for  complete  drying  in  the  open  air. 

Increased  Use  of  Peat  Fuel  in  Russia.  Authentic  reports 
from  Russia  and  in  Eastern  Germany,  show  that  as  the  prices 
of  fuel  oil  and  of  coal  have  risen  in  those  regions,  the  use  of  peat 
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fuel  has  increased  to  a  marked  extent,  both  in  manufacturing  and 
in  central  electric  stations. 

Peat  Fuel  in  Canada.  The  demonstration  of  the  Canadian 
Government  that  air-dried  machine  peat  could  be  made  and  sold 
at  a  profit  under  Canadian  conditions  by  the  use  of  the  best 
types  of  the  simple  machinery  used  in  Europe,  was  so  impressive 
that  at  the  end  of  the  Government  tests,  the  .  plant  was  taken 
over  by  a  commercial  company  at  the  completion  of  the  1911 
campaign.  In  1912  the  plant  was  rebuilt  and  equipped  with  new 
and  more  powerful  machinery,  which  however,  was  finally  in¬ 
stalled  so  late  in  the  season  that  no  more  than  test  runs  were 
made. 


SOME  PRELIMINARY  RESULTS  OF  COOPERATIVE 
TESTS  OF  MUCK  SOILS  IN  1913. 


The  progress  paper  read  by  Professor  H.  C.  Thompson  at 
the  Montreal  meeting  of  the  American  Peat  Society  on  the 
muck-soil  work  in  which  the  U.  S.  Department  of  Agriculture 
is  cooperating  with  the  Society  is  not  yet  available  for  publica¬ 
tion  in  full,  in  view  of  the  fact  that  it  was  based  on  uncompleted 
work  still  in  progress.  The  experiments  have  been  continued 
during  the  present  winter  and  confirm  those  reported  here.  The 
following  brief  synopsis  of  the  paper  read  at  the  annual  meeting 
is  taken  from  Montreal  Gazette  of  August  19,  1913 : 

“The  last  and  perhaps  the  most  interesting  of  the  papers 
was  presented  by  Prof.  H.  C.  Thompson,  of  the  Bureau  of  Plant 
Industry  in  the  U.  S.  Department  of  Agriculture,  who  gave 
the  results  of  experiments  conducted  by  the  department  with 
various  soils,  these  experiments  proving  conclusively  that  muck, 
or  peat  dust  in  a  more  advanced  stage  of  decomposition  than 
the  peat  itself,  was  by  far  superior  to  the  manures  which 
had  before  been  used  in  the  government  greenhouses  to  yield 
what  were  considered  to  be  the  best  results.  This  paper  was 
illustrated  with  slides  which  showed  eight  plots,  in  one  of  which 
the  regular  gardening  soil  was  used,  while  in  the  other  varying 
quantities  of  muck  had  taken  the  place  of  manure. 

“The  cauliflowers  shown  in  the  slides  had  leaves  fully  two 
feet  high  on  the  muck  soils  while  on  the  regular  plot  the  one 
foot  mark  was  plainly  visible  and  the  vegetable  itself  was  much 
larger  on  every  one  of  the  muck  soil  plots.  The  same  results 
were  found  to  hold  with  lettuce  and  tomatoes.  Mr.  Thompson 
was  careful  to  point  out  that  the  peat  could  be  used  to  advantage 
only  for  truck  farming,  and  for  crops  of  a  valuable  nature,  where 
the  returns  were  sufficiently  large  to  repay  the  expenses  of  treat- 
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ment.  Mr.  Thompson’s  paper  is  being  published  and  circulated 
as  a  U.  S.  Government  report. 

“The  results  obtained  in  agriculture  and  also  in  flower¬ 
gardening  have  been  so  surprising  that  those  who  have  wit¬ 
nessed  them  refused  in  a  great  many  cases  to  believe  that  there 
had  been  no  further  treatment  of  the  land,  as  the  plants  grown 
were  fully  twice  the  normal  size.  The  peat,  in  Prof.  Thompson’s 
opinion,  will  be  found  specially  valuable  for  such  crops  as  require 
abundance  of  foliage,  lettuce  being  the  most  prominent  instance. 
The  investigations  are  recent  and  the  results  are  yet  far  from 
complete,  but  the  experimenters  are  confident  that  their  efforts 
will  prove  of  the  utmost  value  to  agricultural  development  on 
this  continent.  This  is  still  an  unimportant  question  in  Canada, 
where  the  soil  is  much  fresher  than  in  the  States,  but  with  the 
greater  intensity  of  cultivation  the  question  of  fertilizers  is  found 
to  be  at  the  root  of  all  successful  farming  and  accordingly  the 
results  of  further  experiments  will  be  awaited  with  considerable 
interest  by  those  interested  in  agriculture  and  gardening.” 
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EDITORIAL  NOTES. 

The  Next  Annual  Meeting.  The  next  annual  meeting  of  the 
American  Peat  Society  is  to  be  held  at  Duluth,  Minnesota,  Au¬ 
gust  20,  21  and  22.  The  members  of  the  Executive  Committee 
are  already  assured  that  it  will  be  the  most  important  and  inter¬ 
esting  meeting  yet  held  by  the  Society,  in  the  make  up  of  the  pro¬ 
gram,  in  the  interest  of  the  part  of  the  country  to  be  visited  and 
in  other  particulars  to  be  mentioned  later. 

The  citizens  of  Minnesota  are  intensely  interested  in  all 
phases  of  the  utilization  of  peat  and  will  attend  the  meetings  in 
numbers.  Men  of  national  reputation  have  already  indicated 
their  intention  to  be  present  and  take  part  in  the  proceedings, 
and  no  member  can  afford  to  miss  this  meeting,  and  it  is  hoped 
that  every  member  will  plan  to  go  to  the  meeting  and  to  bring 
with  him  those  who  are  interested.  A  strong  and  enthusiastic  local 
committee  has  been  organized  at  Duluth  and  while  it  is  too  soon 
to  announce  the  program  of  entertainment  that  is  being  worked 
out,  it  may  be  said  that  those  who  go  to  Duluth  will  be  most 
cordially  received  and  most  delightfully  entertained  while  there. 

A  Distinguished  New  Foreign  Member.  Mr.  K.  Lubkowski, 
Inz.  Techn.,  of  Warsaw,  Russia,  who  has  recently  been  elected 
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a  member  of  the  American  Peat  Society,  is  an  engineer  and 
chemist  who  has  devoted  many  years  to  the  practical  and  scien¬ 
tific  work  on  peat  and  its  commercial  uses.  Among  other  dis¬ 
tinguished  honors,  he  has  been  awarded  by  the  Russian  govern¬ 
ment  the  highest  gold  medal  for  his  special  services  in  advancing 
the  knowledge  of  peat  and  the  peat  industry  in  Russia. 

In  the  fall  of  1913  there  was  held  in  Warsaw  a  technical  ex¬ 
position  called  “Light,  Power,  Heat.”  The  management  of  the 
exhibition  invited  Mr.  Lubkowski  to  take  part  and  provided 
him  with  a  suitable  pavilion  for  his  exhibit,  free  of  charge.  The 
objects  shown  were  as  follows  :  Specimens  of  Sphagnum,  models 
of  peat  machinery,  peat  products  and  statements  giving  the  uses 
and  methods  of  preparing  for  use  the  different  kinds  of  peat,  etc. 

For  this  important  contribution  to  the  exposition  Mr.  Lub¬ 
kowski  was  awarded  the  highest  prize,  a  diploma  of  honor,  and 
for  his  “thorough  investigations  and  examinations  of  inland  peat 
and  its  applications  made  with  the  sacrifice  of  many  years.” 

It  is  hoped  that  before  long  we  shall  have  a  paper  from  Mr. 
Lubkowski  which  will  give  us  some  exact  information  regarding 
the  present  status  and  future  prospects  of  the  peat  industry  in 
Russia  and  Poland.  A  set  of  photographs  of  the  exhibit  noted  . 
above,  accompanied  Mr.  Lubkowski’s  letter  of  application  for 
membership.  These  make  it  fully  apparent  that  the  awards 
made  for  the  booth  and  its  contents  were  well  merited  as  the 
exhibit  was  a  very  comprehensive  and  valuable  one  in  every 
way. 

Indiana  Peat.  An  excellent  sample  of  dense,  hard,  machine 
peat  was  recently  received  from  Angola.  Indiana.  The  sample 
was  from  an  experimental  lot  of  peat  fuel  made  to  test  the  quality 
of  the  peat  and  the  adaptability  of  some  machinery  which  was 
being  considered  for  equipping  a  local  peat  fuel  plant.  The 
sender  of  the  sample  stated  that,  although  the  peat  made  excellent 
fuel,  it  was  not  probable  that  a  plant  would  be  erected  in  his 
locality  in  the  near  future.  He  reported  that  one  was  to  be  built 
immediately  20  miles  away  from  Angola  and  if  this  was  success¬ 
ful,  there  would  be  a  number  of  similar  factories  erected  in  the 
legion. 

Gas  Producers  for  Low-Grade  Fuels.  It  is  becoming  more 
and  more  common  in  England  and  other  countries  of  Europe  to 
utilize  low-grade  fuels  for  the  production  of  power  and  thus  intro¬ 
duce  economies  into  manufacturing  that  are  just  being  thought 
of  in  the  United  States.  A  lecturer  before  an  engineering  society 
in  England  recently  stated  that  all  kinds  of  refuse  wood,  from 
sawdust  to  pieces  six  inches  wide ;  cotton-seed  hulls,  cocoanut 
shells,  dust  and  fiber,  surface  peat,  sugar-cane  refuse,  coffee  and 
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rice  husks,  spent  tan  bark,  etc.,  all  could  be  used  as  fuel  in  prop¬ 
erly  designed  and  constructed  gas  producers.  Many  points  have 
to  be  taken  into  account,  however,  in  designing  plants  for  these 
poorer  fuels,  that  were  not  considered  in  producers  using  anthra¬ 
cite.  The  area  of  the  generator  should  be  governed  by  the 
nature  and  size  of  the  fuel  particles,  but,  roughly  speaking,  it 
should  be  2.5  times  that  used  for  anthracite  for  a  given  develop¬ 
ment  of  power.  The  depth  of  the  fuel  bed  should  be  regulated 
according  to  the  size  and  density  of  the  fuel.  If  large  pieces  of 
wood  are  to  be  used,  it  will  be  necessary  to  maintain  a  deep  fuel 
bed,  or  else  the  air  will  pass  through  the  burning  fuel,  and  the 
gas  above  the  fuel  bed  will  take  fire,  and  little  but  carbon  dioxide 
will  pass  to  the  engine.  On  the  other  hand,  finely-divided, 
densely-packing  fuels,  such  as  sawdust,  fine  peat,  rice  chaff,  etc., 
need  to  be  run  with  a  considerably  shallower  bed,  so  that  the 
gases  can  pass  through  it.  A  deep  bed  of  such  fuels  in  a  suction 
producer  offers  so  much  resistance  to  the  action  of  the  engine 
that  its  working  may  be  interferred  with  or  stopped.  The  in¬ 
ternal  feeding  hopper  must  be  designed  to  suit  the  type  of  fuel 
to  be  used,  since  some  fuels  fall  evenly  in  the  generator,  while 
others  form  a  cone  in  the  center. 

At  the  present  time  there  are  a  few  gas  producers  in  oper¬ 
ation  in  the  United  States  designed  to  use  wood  refuse  as  fuel. 
The  Forest  Service  has  recently  been  making  investigations  with 
a  view  to  the  more  extended  use  of  such  gas  producers  so  that 
saw-mill  waste  may  be  more  fully  utilized  for  power  production. 

New  Use  for  Peat.  The  New  York  Journal  of  Commerce 
recently  published  the  following  news  item  from  Pittsburgh, 
Pa.:  “Following  the  announcement  that  the  Standard  Oil  Com¬ 
pany  had  perfected  a  process  by  which  gasoline  could  be  re¬ 
fined  to  sell  at  four  cents  a  gallon  under  its  present  price,  comes 
the  incorporation  of  a  company  in  Delaware,  which  intends  to 
produce  gasoline  from  peat  and  market  it  at  10  cents  a  gallon. 
Besides  gasoline,  the  peat  is  to  be  reduced  to  gas,  electricity, 
wood  alcohol,  paraffin,  charcoal,  potash,  coal  tar  and  turpentine. 
The  incorporators  and  directors  of  the  National  Peat  Company 
are  A.  R.  Thompson,  R.  B.  Hartwig,  E.  H.  Jacobs  and  R.  B. 
Bartholomew.  They  will  build  their  plant  near  Canton,  Ohio.” 
'The  claims  set  forth  here  will  doubtless  remind  some  of  the 
older  members  of  this  Society  of  the  glowing  prospectuses  so 
freely  and  disastrously  circulated  about  ten  years  ago  of  heavily- 
capitalized  companies  for  the  exploitation  of  peat  dreams.  Is 
this  another  dream?  It  is  possible  however  that  the  newspaper 
was  in  error  regarding  the  facts. 

Wind  Power  for  Pumping  Water  from  Drained  Lands.  It 
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is  reported  by  the  American  consular  service  that  a  wind  motor, 
claimed  to  be  the  largest  of  its  kind  in  the  world  has  lately  been 
brought  into  use  at  Harlingen,  Friesland  Province,  Holland,  for 
draining  a  traqt  of  1,850  acres  of  low  land  reclaimed  from  the 
sea  by  building  strong,  high  dikes,  on  its  seaward  side.  This 
machine,  which  has  steel  sails  and  is  mounted  on  a  steel  tower, 
has  a  diameter  of  50  feet  and  is  said  to  have  a  capacity  of 
handling  65,000  to  70,000  cubic  feet  of  water  an  hour.  It  is  an, 
interesting  fact  that  a  few  years  ago  the  wooden  windmills  were 
displaced  by  gas  engines,  but  now  again  the  steel  wind  mills  are 
reported  to  be  more  and  more  used,  especially  in  large  draining 
operations  in  reclaimed  lands. 

New  Brunswick  Peat  Deposits.  According  to  the  Curator 
of  the  St.  Johns,  N.  B.,  Natural  History  Society,  fuel  sufficient 
to  supply  the  city  and  the  lower  part  of  New  Brunswick  for  at 
least  200  years  to  come  is  available  within  20  miles  of  St.  John, 
and  can  be  distributed  at  an  extremely  moderate  cost,  not  exceed¬ 
ing  $2.00  a  ton.  Extensive  bogs  of  rich,  dense  peat  stretch 
for  miles  around  the  city,  particularly  in  the  vicinity  of  Spruce 
Lake  and  Rockwood  Park.  According  to  this  authority,  the 
quality  of  the  peat  is  far  better  than  that  found  in  any  other 
part  of  the  world,  making  it  very  adaptable  to  use  as  fuel.  He 
believes  there  is  a  great  opportunity  to  open  up  a  new  industry 
in  his  region,  that  of  making  peat  briquets. 

First  Occurence  of  the  Use  of  Peat  as  a  Filler  on  this  Con¬ 
tinent.  We  have  been  recently  informed  by  Mr.  J.  R.  Such  of 
South  Amboy,  New  Jersey,  that  his  father,  George  Such,  first 
began  to  use  peat  in  a  small  way  in  the  late  60’s,  chiefly  in  con¬ 
nection  with  the  growing  of  orchids.  Afterwards,  for  a  good 
many  years,  he  was  in  the  plant  business  and  sold  peat  in  con¬ 
nection  with  it.  The  peat  was  prepared  by  being  finely  broken 
up  and  screened  to  free  it  frorn  roots,  stones,  etc.  The  price  was 
$2  a  barrel.  He  also  shipped  it  in  carload  lots,  about  10  tons,  at 
$75  a  car.  When  shipped  in  this  way  it  was  not  prepared,  but 
loaded  in  large  pieces  or  sods  as  cut  out. 

Neglected  Peat  Resources.  Although  the  United  States  is 
probably  the  richest  country  in  the  world  in  deposits  of  peat, 
little  active  work  has  yet  been  done  to  really  produce  fuel  made  | 
from  the  peat  itself.  Numerous  peat-fuel  plants  have  been  tenta¬ 
tively  started,  but  very  few  or  none  of  these  can  be  said  to  have 
gone  beyond  the  experimental  stage  and  most  of  them  were 
never  properly  equipped  with  the  most  essential  machinery.  If 
we  are  ever  to  have  a  peat-fuel  industry  it  must  be  properly 
started  by  well-financed  and  properly  advised  efforts. 
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The  Espy  Humus  Fertilizer  Company  rebuilt  and  operated 
tl.e  fertilizer-filler  plant  of  the  Columbia  Drying  Co.,  located  at 
Esnv.  Pa.  It  will  be  remembered  by  some  of  our  readers  that 
the  plant  of  the  old  company  was  partly  destroyed  by  fire  in  1912. 
F.  E.  Lord  is  manager  of  the  new  company. 

Peat  a  Valuable  Asset.  Peat  is  used  in  the  United  States 
for  fertilizer,  as  a  soil  for  growing  crops,  for  fertilizer  filler,  for 
fuel,  for  stock  foods,  for  stable  litter,  for  the  manufacture  of  paper 
and  paste  board  and  for  several  minor  uses.  In  1912,  accord¬ 
ing  to  the  U.  S.  Geological  Survey,  the  production  of  peat  in  the 
United  States  for  all  purposes  was  47,380  tons,  worth  $228,572. 

Peat  Artificially  Converted  Into  Coal.  Dr.  Bergius  by  means 
of  a  specially  constructed  bomb,  bored  out  of  a  block  of  steel 
and  heated  in  an  electric  furnace,  found  that  carbon  and  water 
would  react  on  each  other  at  a  temperature  of  about  350°C.,  pro¬ 
ducing  carbon  dioxide  and  hydrogen  in  the  proportions  of  1 :2  by 
volume.  Following  up  this  experiment,  peat  and  cellulose  were 
heated  in  ithe  same  apparatus  to  temperatures  of  250°  to 
340°  C.  When  the  peat  had  been  heated  for  a  considerable  time 
at  340°  C.,  a  material  was  obtained  that  closely  resembled  natural 
bituminous  coal  both  in  appearance  and  composition.  In  the 
process  of  heating,  gases  were  given  off,  chiefly  carbon  dioxide 
and  methane,  as  they  are  in  the  natural  formation  of  coal.  The 
longer  each  experiment  was  continued  and  the  higher  the  tem¬ 
perature  was  kept  the  higher  the  percentage  of  carbon  and  the 
lower  that  of  oxygen  in  the  coal  obtained.  The  time  re¬ 
quired  for  completing  the  artificial  coal  decreased  with  the  in¬ 
crease  of  the  temperature.  Thus  an  equivalent  product  could 
be  obtained  in  eight  hours,  heating  at  340°  'C.,  to  that  made  in 
64  hours  at  310°  C.  From  this  change  in  the  speed  at  which 
the  conversion  took  place,  the  author  calculated  that  at  the 
probable  temperature  at  which  it  took  place  it  must  have  taken 
about  8,000,000  years  to  convert  raw  vegetable  matter  and  peat 
into  natural  bituminous  coal.  The  process  described  is,,  of  course, 
exceedingly  costly,  and,  so  far  as  can  be  seen  at  present,  only 
of  scientific  interest.  It  should  be  borne  in  mind,  however, 
that  very  unpromising  scientific  experiments  have  led  to  most 
of  our  modern  technical  developments. 

A  New  English  Peat  -  Coke  Company.  In  Doncaster,  Eng¬ 
land,  and  the  surrounding  district,  there  are  thousands  of  acres 
of  peat  moors,  the  peat  varying  in  depth  from  4  feet  to  10  feet. 
Here  a  new  company,  the  Peat  Coke  &  Oil  Syndicate,  is  about 
to  begin  the  manufacture  from  this  substance  of  a  foundry  coke 
for  steel  smelting.  The  special  feature  of  the  coke  to  be  pro- 
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duced  is  the  low  percentage  of  sulphur  and  ash — 0.04  sulphur  and 
4.70  ash.  The  coke  will  also  be  available  for  suction  gas  plants. 

The  National  Peat  Products  and  Chemical  Co.,  A.  J.  Barney, 
Morrison,  Ill.,  General  Manager,  is  reported  to  have  continued 
operations  during  1913,  at  its  plant  a  few  miles  southwest  of 
Morrison,  until  the  ground  was  frozen  hard.  The  products  of 
the  plant  have  been  humus  filler  for  chemical  fertilizers  and 
ground  peat  as  a  basis  for  stock  foods.  Other  products  to  be 
made  later  will  be  carbon  black  for  the  manufacture  of  black 
paint  and  of  printer’s  ink.  At  present  the  plant  comprises  four 
buildings,  including  the  drier  house.  It  is  reported  that  the 
capacity  of  the  plant  will  be  increased  before  operations  start  up 
again  in  the  Spring. 

Petroleum  from  Peat  in  Great  Britain.  From  peat,  of  which 
over  5  1-2  millions  of  acres  exist  in  the  British  Isles,  it  is  stated, 
as  much  as  from  30  to  40  gallons  of  petroleum  oil  can  be  ob¬ 
tained  per  ton  of  theoretically  dry  peat,  by  the  Del  Monte  pro¬ 
cess,  in  addition  to  90  pounds  of  sulphate  of  ammonia.  The 
amount  of  the  ammonia  salt  obtainable,  depends  as  in  other 
processes,  on  the  combined  nitrogen  content  of  the  crude  peat. 
Coke,  or  smokeless  fuel  of  the  very  highest  quality,  is  also  one 
of  the  products  of  the  new  process.  This  coke  can  be  made 
of  a  degree  of  hardness  rendering  it  eminently  suitable  for  fur¬ 
nace  work,  or  it  can  be  made  suitable  for  domestic  use.  The 
oil  obtained  toy  this  process  from  peat  is  said  to  be  of  a  very 
superior  grade,  and  if  subjected  to  “cracking,”  as  much  as  80 
per  cent,  of  its  bulk  is  obtained  as  a  motor  spirit  of  the  highest 
grade. 


ABSTRACTS,  PATENTS,  ETC. 


Dr.  Herbert  Philipp,  Abstract  Editor. 


The  Austrian  Peat  Deposits;  Their  Occurrences  and  Uses. 

Taking  into  consideration  the  number  of  her  peat  deposits,  Aus¬ 
tria  belongs  among  the  richest  peat  countries  in  Europe.  From 
the  “Year  Book  of  Peat  Information,”  by  Dr.  V.  Zialer,  pub¬ 
lished  in  Hanover,  Germany,  the  following  instructive  informa¬ 
tion  is  taken  regarding  the  occurrence  and  uses  of  this  product 
ir  modern  times.  It  is  true  that  individual  peat  deposits  of 
several  square  kilometers  area  such  as  occur  in  the  Northern 
countries  are  not  found  in  Austria,  but  in  Galicia  and  Krain 
peat  deposits  of  10,000  hectares  (24,710  acres),  are  known  to 
exist. 
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The  average  size  of  Austrian  peat  bogs  is  small  and  deposits 
over  200  hectares  (about  500  acres)  are  seldom  found.  The 
total  area  of  peat  bogs  in  Austria,  however,  is  considerable,  and 
is  estimated  at  365,000  hectares  (about  950,000  acres),  whilst 
the  number  of  individual  deposits  .runs  into  the  thousands. 

!  On  account  of  the  physiographical  conformation  of  Austria, 
the  deposits  are  concentrated  in  certain  regions.  Six  divisions, 
which  can  be  subdivided,  can  be  defined.  The  complex  of  small 
deposits  can  be  considered  characteristic. 

The  six  divisions  are  as  follows : 

1st.  The  Alps,  together  with  the  valleys  of  the  Danube 
in  the  north. 

2nd.  The  Bohemian  mountains  with  the  Bohemian  valleys, 
Ihe  Erzgebirge,  Sudeten  and  the  surrounding  hills. 

3rd.  The  Carpathian  mountains. 

4th.  The  flat  and  hilly  grounds  of  North  Bohemia. 

5th.  The  flat  and  hilly  lands  of  lower  Austria. 

6th.  The  flat  lands  of  lower  Galicia. 

In  general,  the  chief  deposits  are  in  the  low  lands,  and  the 
large  valleys  near  lakes  and  rivers,  in  the  flat  and  hilly  lands 
of  Galicia,  North  Bohemia.  Ninety  per  cent,  of  the  total  peat 

I  area  consists  of  marshes. 

Even  the  peat  areas  of  the  Alps,  which  have  been  closely 

II  studied,  70  per  cent,  of  the  area  is  marsh  land,  although  the 
Alpine  climate  and  conditions  are  very  advantageous  for  the 
formation  of  sphagnum  peat  deposits.  There  is  no  doubt  that 
the  largest  number  of  deposits  occurs  in  Galicia  where  they 
are  found  in  valleys.  A.  Kornella  estimates  that  there  are 

j  301,000  hectares  (about  744,000  acres)  of  peat  deposits  in  Gali¬ 
cia,  of  which  the  majority,  in  fact  practically  all,  are  bog  de¬ 
posits. 

The  sphagnum  deposits  in  Austria  are  generally  found  in 
the  mountains  or  their  vicinity  and  are  generally  400  to  1,500 
meters  (about  1,300  to  5,000  feet)  above  the  sea  level,  most  of 
these  deposits  are  found  in  the  stretch  between  the  Danube 
and  the  Alps,  and  the  larger  deposits  are  worked  for  the  manu¬ 
facture  of  fuel.  The  deposit  in  Dolina  is  worth  mentioning, 
as  it  has  a  depth  of  13  meters  (42.65  feet).  It  is  estimated  that 
no  more  than  9  per  cent,  of  the  peat  bogs  of  the  country  belong 
to  the  sphagnum  type. 

The  utilization  of  the  deposits  of  the  Alps  and  Austria  has 
increased  considerably  during  the  last  few  years,  because  of  the 
adoption  of  practical  means  of  manufacturing  peat  fuel  and  peat 
litter.  Especially  the  draining  and  cultivation  of  peat  lands 
has  been  energetically  recommended  through  the  assistance  of 
'lhe  State. 
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The  production  of  peat  fuel  has  increased  considerably  in 
Austria  since  the  price  of  wood  has  risen.  Several  glass  fac¬ 
tories,  brick  works,  salt  works,  iron  works,  and  other  industries 
introduced  peat  fuel,  and  in  fact,  many  own  their  own  peat  de¬ 
posits.  Peat  fuel  for  domestic  purposes  is  used  practically 
everywhere  in  the  vicinity  of  the  deposits.  In  more  recent 
times  considerable  attention  ha,s  been  given  to  the  pro¬ 
duction  of  stable  litter,  and  several  large  peat-litter  factories 
have  been  established. 

Finally  it  is  worth  mentioning  that  a  large  number  of  de¬ 
posits  in  Austria  are  used  as  mud  or  peat  baths,  especially  the 
deposits  of  Bohemia,  which  are  rich  in  mineral  matters  of 
supposed  remedial  value. 

THE  FOURTEENTH  GENERAL  MEETING  OF  THE  GER¬ 
MAN  AUSTRIAN  PEAT  SOCIETY. 

August  31,  1913. 

In  the  general  lecture  on  the  recent  developments  of  the 
production  and  utilization  of  peait,  the  author  introduces  the  fol¬ 
lowing  of  interest. 

Peat  Powder,  with  which  the  Swedish  Government  has  been 
experimenting  for  firing  locomotives  and  boilers,  has  proved  very 
successful  and  possesses  several  advantages,  namely:  It  is  free 
from  smoke  and  shows  very  high  thermal  efficiency  when  used 
with  the  right  quantity  of  air.  One  kilogram  (2.2  pounds) 
showed  in  the  Swedish  trials  the  same  efficiency  under  boilers 
as  was  derived  from  0.93  kilogram  good  English  coal. 

Peat  Distillation  has  shown  very  little  success.  The  Nor¬ 
wegian  Jebsen  lost  his  fortune  thereby.  Ziegler’s  retort  process 
in  Oldenburg  and  later  in  Beuerberg  have  proven  failures;  the 
Fritz  Schoeningschen  Peat  Coking  Company  has  spent  5,000,000  [ 
marks  in  the  last  few  years  without  showing  any  returns.  1 
Ekenberg’s  wet  coking  process  has  made  a  progressive  step ; 
it  consists  in  heating  the  raw  wet  peat  to  200°  C.  under  pres¬ 
sure,  after  which  most  of  the  water  can  be  pressed  out;  un¬ 
fortunately  an  economic  press  has  not  been  invented  for  this 
purpose.  The  process  was  soon  abandoned  in  Stafsjoe  and 
the  factory  built  in  Dumfries,  Scotland,  has  not  yet  produced 
any  finished  material.  The  life  of  the  five  companies  who  own 
this  patent  must  be  despaired  of.  However,  articles  in  the 
technical  journals  help  little  in  preventing  millions  from  being 
lost  in  such  schemes.  Shareholders  are  generally  in  the  habit 
of  asking  advice  only  after  they  have  tied  themselves  up. 
Independent  of  Ekenberg,  Laval  made  a  life  study  of  wet  cok- 
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ing,  but  unfortunately  he  died  before  he  had  completed  his 
work,  as  did  Ekenberg. 

The  lecturer  spoke  very  encouragingly  on  the  gasification 
of  peat.  The  production  of  peat  fiber  and  peat  paper  he  did 
not  consider  feasible,  although  it  is  constantly  being  tried  from 
time  to  time.  (Oest.  Moorzeit.,  Vol.  14,  page  129.) 

Peat  Wealth  in  Minnesota.  With  more  than  2,000,000 
acres  of  land  still  unsold,  with  a  wealth  of  iron  ore  on  the  land 
belonging  to  the  people,  which  even  engineers  admit  they  can¬ 
not  value  adequately,  and  with  the  assurance  of  an  ultimate 
school  fund  of  $200,000,000  as  a  result  of  the  conservation  policy, 
inaugurated  in  pioneer  days  by  Gov.  Ramsey,  Minnesota  has 
been  heralded  as  the  richest  commonwealth  in  the  world. 

Now  the  Federal  experts  have  been  looking  over  the  de¬ 
posits  of  peat  in  the  northern  swamps,  most  of  which  belong  to 
the  State,  and  estimate  the  value  of  these  lands  at  millions.  There 
is  a  possibility  that  when  the  iron  ore  deposits  begin  to  dwindle, 
the  State  will  find  an  unlimited  revenue  in  furnishing  fuel  for 
the  nation.  For  this  peat  has  good  qualities  as  a  fuel,  and  is 
a  satisfactory  substitute  for  coal,  if  properly  handled. 

C.  A.  Davis,  fuel  technologist  of  the  Federal  Bureau  of 
Mines,  recently  completed  a  preliminary  survey  of  the  peat 
fields  in  northern  Minnesota,  and  has  submitted  an  account  of 
their  possibilities  to  Dean  A.  F.  Woods  of  the  College  of  Agri¬ 
culture.  He  looks  ahead  to  the  time  when  the  nation’s  coal 
supply  will  be  all  but  exhausted,  and  peat  will  become  a  univer¬ 
sal  fuel.  When  that  time  comes,  Minnesota’s  wealth  will  be 
increased  many  fold,  for  the  State  has  nearly  1,750,000  acres  of 
peat  lands,  while  there  are  probably  3,000,000  acres  more  on 
which  this  fuel  can  be  found. 

There  are  three  well-defined  types  of  peaty  soils  in  the 
State,  the  muskeg  of  the  northern  part,  generally  covered  by  a 
growth  of  tamarack  and  spruce;  the  prairie  type,  such  as  is 
found  in  the  Red  River  Valley,  and  in  Marshall,  Kittson,  Pen¬ 
nington,  and  Red  Lake  Counties,  and  the  marsh  grass  or 
meadow  type,  found  in  timbered  regions  and  along  streams. — 
N.  Y.  Times. 

Peat  Industry  in  Riga.  The  city  of  Riga  made  a  contract 
last  spring  for  the  working  of  a  peat  deposit  owned  by  the  city, 
near  Oberen  lake,  with  a  stipulation  that  if  the  installation  for 
obtaining  peat  fuel  was  successful,  it  would  be  taken  over  by  the 
city  at  a  price.  The  machinery  which  was  installed  has  not 
proven  successful  so  that  the  town  will  not  buy  the  plant.  It 
is  understood  that  the  drying  of  the  fuel  is  partially  accom- 
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plished  by  electrical  energy,  which  apparently  is  not  a  commer¬ 
cially  successful  process.  (Oest.  Moorzt.,  Vol.  14,  page  143.) 

Important  Publication.  In  the  Oest.  Moorzt.,  Vol.  14,  pages 
146-175,  there  appears  a  complete  list  of  the  publications  of 
Director  Hans  Schreiber.  To  everyone  interested  in  peat  the 
value  of  the  twenty  years’  work  included  in  this  index  must 
be  apparent.  The  subdivisions  are  so  carefully  prepared  that 
very  little  difficulty  is  experienced  in  quickly  locating  the  pub¬ 
lication  or  subject  of  interest  to  the  searcher.  Director 
Schreiber  has  been  in  close  touch  with  the  progress  in  peat  utili¬ 
zation  that  has  been  going  on  in  Europe  during  the  time  in¬ 
cluded  in  this  list,  and  he  is  a  well  trained,  close  and  keen  ob¬ 
server.  Hence  his  reports  are  especially  valuable,  not  only 
from  the  technical  side,  but  from  the  strictly  scientific  viewpoint 
as  well. 

Peat  Fertilization  in  England.  A  Canadian  farming  paper 
called  attention  of  late  to  a  recent  discovery  made  in  England 
whereby  organic  artificial  manure  may  be  made  cheaply.  The 
discovery  refers  to  a  treatment  of  well-decayed,  stagnant  moss, 
(moss  and  rainwater  with  bacteria),  which  thus  would  form  an 
organic  fertilizer.  A  ton  of  this  material,  it  is  claimed,  would 
take  the  place  of  80  tons  of  ordinary  barn-yard  or  stable  manure. 
The  cause  of  this  almost  incredible  fact  is  found  in  the  large 
quantities  of  insoluble  humic  acid  always  present  in  peat  which 
can  be  easily  converted  into  soluble  humates  by  infusion  of  cer¬ 
tain  bacteria.  The  process  referred  to  is  along  the  lines  of 
treating  peat  with  such  organic  matter,  then  sterilizing  it  and 
inoculating  it  with  a  culture  of  nitrogen-fixing  organisms.  The 
soil  to'  be  fertilized  has  to  be  inoculated  with  such  peat,  either 
by  direct  application  to  the  soil,  or  by  the  application  of  a 
culture  solution  prepared  from  the  peat. 

The  experiments  to  which  reference  is  made  were  carried 
along  for  a  considerable  period  of  time.  Two  equally  large 
experimental  patches  of  radishes,  containing  the  same  soil  and 
subsoil,  were  compared  by  watering  one  once  only  with  an 
extract  of  such  prepared  peat,  and  it  yielded  54  per  cent,  more 
radishes  than  the  unsprayed  plot,  and  in  comparison  with  the 
barnyard  manure,  lettuce  yielded  27  per  cent.,  potatoes  21  per 
cent.,  and  turnips  23  per  cent.  more. 

Owing  to  the  rapid  decrease  of  horse  and  cattle  used  for 
traction  purposes  in  England,  such  peat  has  now  become  a 
good  substitute  for  stable  manure,  finding  a  ready  market. 

L.  B.  L. 

Co-operative  Fertilizer  Trials  on  Finnish  Moor  soils,  1910- 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


63 


11.  E.  A.  Malm.  These  trials  were  conducted  on  seventeen  dif¬ 
ferent  farms  under  the  direction  of  the  Finnish  Moor  Culture 
Society.  The  fertilizers  used  on  the  different  plats  were 
phosphatic  (Thomas  slag  or  bone  meal),  or  potassic  (kainit 
or  37  per  cent,  potash  salt),  or  both.  (Finska  Mosskulturfor. 
Arsbok,  16,  (1912),  No.  3  Pp.  218-236.) 

Fertilizers  for  Bog  Land.  H.  von  Feilitzen.  A  popular 
article  on  best  methods  of  treatment  of  swamp  or  bog  lands  to 
secure  the  largest  possible  crops  and  the  most  profitable  returns. 
It  deals  with  manures  as  compared  with  artificial  fertilizers 
for  bog  soils,  methods  of  fertilization  and  the  application  of 
fertilizers,  purchase  of  artificial  fertilizers,  kinds  to  be  used  for 
different  crops,  etc. 

In  brief,  the  teaching  (as  applied  to  the  Gottland  bog  soils, 
which  contain  a  high  percentage  of  nitrogen)  is:  Without  fer¬ 
tilization  there  is  always  loss ;  light  fertilization  gives  no  profit. 
One-sided  phosphatic  fertilization  gives  little  profit  and  one¬ 
sided  potash  fertilization  certain  loss,  while  phosphatic  and 
potash  fertilization  at  the  same  time  always  gives  good  profit. 
(iSvenska  Moss'kulturfdr.  Tidskr.,  27  (1913)  No.  4,  Sup.  p.  73.) 

Producing  Powdered  Coke  from  Peat.  If  freshly  dug,  peat 
is  digested  in  a  strong  vessel  for  three  or  four  hours  at  360°  C, 
a  solid  residue  is  obtained  consisting  of  a  porous  cake  of  coke, 
which  falls  to  powder  by  the  slightest  touch  of  the  hand.  As 
liquid  residues  of  the  treatment,  besides  hydrocarbons,  wood 
alcohol,  ammonia  and  other  nitrogen  compounds  are  obtained. 
Carbon  dioxide  and  hvdrocarbon  eases  are  formed.  (F.  Bergius, 
Chem.  Ztg.  1913 — (Rep.)  page  377.) 

Bacterized  Peat  as  Fertilizer.  In  our  last  issue  we  included 
an  abstract  of  a  British  patent  allowed  to  W.  B.  Bottomley  for 
treating  peat  with  nitrogen-fixing  soil  micro-organisms,  so  as 
to  produce  a  nitrogenous  manure.  We  understand  that  these 
bacteria,  by  which  the  nitrogen  of  the  air  can  be  made  available 
for  plant  growth  and  agricultural  purposes,  are  such  as  form 
tubercles  on  roots  of  certain  kinds  of  crop  plants  and  have  the 
ability  to  draw  nitrogen  to  them  and  form  it  into  plant  food  of 
nitrogenous  composition.  Up  to  'the  present,  Bottomley  has 
made  trials  with  roses,  peas,  tomatoes  and  other  plants,  and  in 
all  cases  the  plants,  flowers  or  fruits  were  superior  to  the  ordi¬ 
nary ;  the  fruits  were  more  numerous  and  ripened  better  than  in 
'plants  of  the  same  sort  not  treated.  Bottomley  has  also  had 
success  in  impregnating  peat  in  a  short  time  with  these  bacteria, 
so  that  peait  undoubtedly  can  be  prepared  to  become  an  ex¬ 
tremely  active  nitrogen  fertilizer. 
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Peat  in  Canada.  The  experimental  work  conducted  by  the 
Canadian  Government  in  regard  to  the  manufacture  of  peat 
proved  so  successful  that  there  are  now  two  private  concerns 
producing  peat,  one  at  Alfred,  Ontario,  and  the  other  at  Farn- 
ham,  Quebec.  It  is  said  that  the  peat  manufactured  by  the 
Canadian  Government  and  used  by  private  persons  is  satisfac¬ 
tory  for  grates  and  also  for  cooking. 

The  Government  commission  which  was  sent  to  various 
European  peat-using  countries,  reported  that  the  most  success¬ 
ful  way  to  treat  the  peat  was  to  let  the  sun  and  wind  evaporate 
the  moisture.  After  the  Government  had  shown  the  practica¬ 
bility  of  producing  a  good  quality  of  peat  at  a  salable  price, 
it  was  left  to  private  enterprise  to  continue  the  work.  The 
peat  is  sold  in  Ottawa  at  $5  a  ton  or  $3  a  ton  on  the  cars  at 
Alfred. 

The  Canadian  Government  in  connection  with  the  peat 
industry  will  experiment  in  the  production  of  gas  and  electrical 
energy  from  peat.  At  the  fuel-testing  plant  in  Toronto,  the 
Government  has  a  60-horsepower  gas-producer  engine  that  is 
operated  from  the  peat.  Should  the  present  experiments  be 
successful,  sections  of  the  central  peat-producing  districts  of 
Canada,  where  water  power  is  not  available,  will  be  able  to  ob¬ 
tain  power  from  a  series  of  these  gas-producer  engines.  (Con¬ 
sular  Report.) 

Investigation  of  the  Digestibility  of  Peat.  A  definite  por¬ 
tion  of  peat  substance  can  be  digested  when  fed  to  animals  in 
moderate  proportion.  By  feeding  too  large  a  quantity,  however, 
the  digestibility  is  lessened  very  quickly,  an  excess  finally  pre¬ 
venting  the  digestion  of  the  other  food  materials.  The  energy 
of  the  digested  peat  is  relatively  higher  than  that  of  the  un¬ 
digested  material.  By  moderate  feeding  of  peat  molasses,  the 
food  value  of  other  feeding  material  given  at  the  same  time  is 
not  affected,  the  molasses  being  quantitatively  assimilated  by 
the  animal.  The  peat  and  molasses  mixture  has  the  advantage 
that  it  cannot  be  adulterated,  whilst  other  molasses-feed  mixtures 
can  easily  be  adulterated  with  spoilt  or  decayed  feed.  (Lawdw. 
Vers.  Stat.  1913,  Page  81-92.) 

Peat  Treatment  and  Utilization.  J.  W.  Leadbeater,  Br. 
Pats.  No.  18.587  and  29,293,  1912.  The  moist  or  air-dried  peat 
is  mixed  with  dry  peat,  peat  dust,  or  sawdust  in  sufficient  quan¬ 
tity  to  reduce  the  moisture  content  of  the  mixture  to  say  10  to 
12  per  cent.  The  mixture  is  compressed  and  carbonized.  The 
tar  is  distilled  to  obtain  crude  oil,  gas  oil,  creosote  oil,  pitch  and 
crude  paraffin.  The  coke  is  mixed  with  pitch  and  briquetted, 
and  the  blocks  are  heated  in  a  retort  so  as  to  remove  all  tar  and 
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leave  a  pure  carbon,  or  charcoal  coke.  In  order  to  obtain  a 
dense,  hard  coke  suitable  for  steel  smelting,  the  peat,  before 
being  carbonized,  is  briquetted  with  5  to  6  per  cent,  of  a  special 
binder  made  by  re-distilling  the  tar  obtained  from  the  peat,  and 
mixing  with  it  1  per  cent,  of  anthracene  and  3  to  5  per  cent,  of 
sulphuric  acid. 

Peat  Explosion.  We  are  informed  that  on  December  20th, 
last,  an  explosion  took  place  at  the  Ironhurst  Peat  Works  near 
Dumfries,  Scotland.  Four  men  were  injured;  the  men  at  the  time 
were  fixing  a  plate  to  a  large  peat  bunker,  and  it  is  thought 
the  accident  was  caused  by  the  ignition  of  some  peat  dust.  At 
this  plant  Ekenberg’s  wet-coking  process  is  being  tried  out. 

Coal  Dust  and  Peat.  The  chairman  of  the  Peat  Association 
in  Sweden  suggests  that  it  ought  'to  be  possible,  in  connection 
with  the  manufacture  of  peat,  to  add  coal  dust  to  the  peat.  By 
means  of  this  treatment,  the  coal  dust  could  be  put  into  a 
handy  form  to  use,  while  it  would  also  be  possible  to  obtain  from 
the  combination  a  much  higher  calorific  value  than  from  peat 
alone.  (C.  T.  J.  Vol.  53,  Page  No.  622.) 


Peat  Fuel  in  Quebec,  1912.  The  Peat  Industries  Ltd.,  has 
1,200  acres  of  excellent  peat  bog  at  Ste.  Brigide,  five  miles  from 
Farnham.  The  plant  has  a  capacity  of  40  tons — dried  peat,  per 
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day  (10  hours.)  The  peat  is  entirely  air-dried,  as  it  is  now 
recognized  that  this  is  the  only  practical  and  economical  way 
of  producing  peat  fuel.  The  peat  sold  in  1912  at  the  rate  of 
$4.00  a  ton  f.  o.  b.  Ste.  Brigide.  (Jour.  Can.  Peat  Soc.,  Vol.  2, 
(3),  Page  No.  16.) 

Gasification  of  Moist  Peat.  A.  Wihtol.  Feuerungstechnik, 
1913;  Vol.  1,  page  374.  The  best  heat  efficiency  is  attained  by 
using  a  gas  producer  of  the  kind  shown  diagrammatically,  (Fig. 
3)  in  which  an  upper  zone  serves  for  drying  the  peat.  The  air 
and  the  steam  and  volatile  products  from  the  peat  in  this  zone 
pass  downwards  through  zones  in  which  the  peat  undergoes 
carbonization  and  then  gasification,  with  formation  of  carbon 
monoxide  and  hydrogen,  the  heat  absorbed  in  forming  steam  in 
the  drying  zone  thus  being  recovered.  In  two  gas  producers 
of  this  type,  of  223.5  and  300  horsepower  respectively,  the  air 
supply  was  heated  by  the  gas  leaving  the  producer,  and  also  by 
passing  through  a  jacket  surrounding  the  body  of  the  producer. 
Tested  over  a  period  of  eight  hours,  the  following  results  were 
obtained : 


223.5  h.  p. 

300  h.  p 

Composition  of  the  peat : — C  per  cent..  .. 

.29.06 

41.65 

H  per  cent. .  . . 

.  3.06 

4.10 

O  per  cent.. . . 

.19.56 

26.35 

FLO  per  cent..  .  . 

.45.5.4 

23.80 

Ash  per  cent.. . . 

.  2.51 

4.10 

Calorific  power  (lower  value)  cals,  per  kg.  . 

.23.60 

35.85 

Composition  of  the  gas:  CH,  per  cent.... 

.  0.86 

1.35 

CNFLN  per  cent.... 

.  0.18 

0.11 

H  per  cent . 

.19.25 

17.13 

CO  per  cent . 

.  14.96 

15.85 

O  per  cent . 

.  0.28 

1.02 

CO,  per  cent . 

.  14.74 

12.34 

N  per  cent . 

.49.73 

52.20 

Calorific  power  (lower  value)  cals,  per 
cb.m.  Yield  of  gas,  cb.m,  at  0°  C.  and 

760  mm.  per  kilo  of  peat  . 

.  1.73 

2.59 

Heat  efficiency  of  the  producer,  per  cent.  . 

.75.30 

80.90 

On  certain  assumptions  as  to  the  proportion  of  fixed  carbon 
in  the  peat,  and  the  heat  losses  by  conduction,  radiation,  and 
through  the  sensible  heat  of  the  gas  produced,  it  is  calculated 
that  the  efficiencies  should  be  74.5  and  82.3  per  cent.,  and  the 
quantities  of  steam  decomposed  per  kilogram  of  dry  peat, 
0.233  and  0.316  kilograms  respectively.  The  remainder  of 
the  moisture  in  the  peat  is  not  decomposed,  and  an  outlet  is  there- 
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fore  provided  at  the  upper  part  of  the  producer  for  leading  away 
part  of  the  steam. 

Excavating  Peat.  J.  S.  Whitaker.  Br.  Pat.  19,847,  Aug.  30, 
1912.  In  excavating  peat,  a  machine  for  separating  roots,  branches, 
stones,  etc.,  before  the  peat  enters  the  disintegrator,  is  carried 
on  a  pontoon  in  the  bog  and  receives  the  peat  direct  from  the 
excavator.  It  comprises  a  hopper  beneath  which  are  two 
paraded  rotating  shafts,  each  having  four  series  of  radial  blades 
I  of  T-section.  The  shafts  are  rotated  in  the  same  direction  and 
the  blades  on  one  shaft  pass  between  those  on  the  other.  Normal¬ 
ly  the  peat  passes  between  the  blades  of  the  two  shafts  and 
falls  into  the  disintegrator.  One  shaft  is  driven  from  the 
other  by  a  friction  clutch,  so  that  when  the  movement  of  the 
one  set  of  blades  is  obstructed  by  roots,  etc.,  becoming  jammed 
between  the  oppositely  moving  blades,  the  shaft  remains  at  rest 
whilst  the  upwardly  moving  blades  throw  the  obstruction  out 
through  a  lateral  door.  In  a  modification,  the  roots,  etc.,  are 
ejected  by  the  co-operation  of  stationary  guide  bars  with  the 
rotating  arms  of  a  single  shaft. 

Mechanical  Process  of  Making  Peat  Fuel.  F.  T.  Warburton. 
j  Br.  Pat.  29,429,  Dec.  21,  1912.  Macerated  peat  pulp  is  discharged 
into  a  box  which  rests  on  a  plate  forming  a  temporary  bottom. 
The  box  is  then  moved  laterally  over  a  set  of  small  moulds  so 
as  to  fill  them  with  the  peat  pulp.  When  the  peat  blocks  are 
:  dry  enough  to  stand  alone,  the  moulds  are  lifted  off  by  hand. 
For  'this  purpose,  a  loose  plate  which  forms  the  bottom  of  the 
set  of  moulds  is  withdrawn.  This  plate  is  normally  secured  to 
the  moulds  by  right-angled  clasps  which  can  be  readily  removed. 

Powdered  Peat  as  Fuel.  Judging  from  a  statement  made 
in  a  North  European  paper,  the  Finnish  Government  has  great 
confidence  in  ground,  or  powdered,  peat  as  a  fuel.  The  journal 
quoted  that  the  Senate  has  granted  a  loan  of  200,000  marks  to 
the  Turf  Fuel  Company  in  order  to  construct  a  factory  for  the 
production  of  ground  turf.  At  'the  same  time,  the  Senate  has 
granted  an  immediate  advance  of  50,000  marks,  with  the  con¬ 
dition  that  the  Government  may,  if  it  should  so  decide,  acquire 
from  the  company  a  statement  of  the  method  of  producing 
ground  peat,  and  may  for  its  own  account  have  such  factories 
constructed,  subject  simply  to  payment  of  a  fixed  royalty  for 
patent  rights.  The  company  named  has  already  begun  the  con¬ 
struction  of  a  factory  not  far  from  the  station  of  Rychimyaki. 
!  To  this  statement  it  is  added  that  in  Sweden  the  locomotives 
on  the  Stockholm-Rimbosl  Railway  have  been  fired  for  the  last 
two  years  with  ground  peat,  and  two  other  railways  have  ac- 
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quired  the  right  to  produce  the  article  for  their  own  consump¬ 
tion.  An  engineer  was  sent  by  the  Finnish  Government  rail¬ 
ways  into  Sweden  to  investigate  the  subject,  and  he  pronounced 
himself  in  favor  of  the  adoption  of  peat  fuel  in  Finland.  Ex¬ 
periments  have  also  been  made  in  Sweden  in  the  manufacture  of 
iron  and  steel  exclusively  with  this  fuel,  and  the  possibility  of 
doing  without  either  coal  or  charcoal  for  the  purpose  has  been 
demonstrated.  (C.  T.  J.  Vol.  53,  Page  437.) 

About  Peat  Distillation.  A.  Wihtol.  The  author  describes 
the  installation  of  the  Wielandt  process  at  Elisabethfehn  near 
Oldenburg,  Germany.  The  air-dried  peat  is  coked  in  vertical 
chambers  which  are  oval,  in  section.  Two  sides  of  the  retorts 
are  heated  by  the  distillation  gases.  The  water  vapor  which 
escapes  first  is  used  to  drive  out  the  gases  and  cool  the  coke 
from  about  500°  to  700°  C.  to  about  200°  C.  The  distillation 
gases  are  removed  from  the  center  of  the  retort  without  being- 
mixed  with  the  primary  escaping  steam.  The  coke  (41  per  cent, 
of  the  water-free  peat),  is  of  good  quality  and  contains  only 
3  to  5  per  cent.  ash.  The  itar  (4  to  5  per  cent,  of  the  water-free 
peat)  is  fractionated  into  oil  and  paraffin.  There  is  about  1  per 
cent,  nitrogen  in  the  peat  and  30  per  cent,  of  this  is  regained  as 
ammonium  sulphate.  The  acetic  acid  is  worked  into  acetate  of 
lime.  The  production  of  methyl  alcohol  is  not  profitable  with 
an  installation  of  the  present  size.  Feurungstechnik,  1913,  p. 
400.  (See  also  this  Journal,  Vol.  6,  page  3.) 

Heating  Peat  Preparatory  to  Mechanically  Draining  It. 

G.  Wolters.  Br.  Pat.  2766,  Feb.  3,  1913.  The  heating  vessel  is 
divided  into  a  series  of  chambers,  through  which  the  peat  pulp 
is  caused  to  pass  by  blades  mounted  on  a  rotating  shaft,  and 
having  scoops  of  suitable  shape  at  their  ends,  or  by  gravity,  the 
heating  medium,  e.  g.,  injected  steam  or  steam  obtained  by  heat¬ 
ing  the  pulp  itself  in  the  exit  chamber,  passing  in  the  opposite 
direction.  The  peat  pulp  in  its  passage  'through  the  vessel  is 
subjected  to  progressively  increasing  temperature  and  pressure. 

Peat  Moss.  With  the  view  of  developing  an  industry  sim¬ 
ilar  to  that  carried  on  in  Dumfries,  Scotland,  where  upwards 
of  a  quarter  of  a  million  pounds  has  been  expended  in  the  work] 
the  Hon.  Ian  Campbell  has  been  inspecting  several  of  the 
Caithness  moors  to  see  whether  these  peat  mosses  are  likely  to 
prove  suitable  for  the  purpose.  An  expert  will  be  engaged  for 
some  time  in  securing  samples  and*  extracting  the  constituent 
parts  from  the  peat.  The  result  of  his  investigations  will  deter¬ 
mine  whether  the  undertaking  will  proceed.  C.  T.  T.,  Vol.  53, 
Page  517.) 
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THE  BACTERIAL  TREATMENT  OF  PEAT. 


By  W.  B.  Bottomley,  M.A.,  Ph.D.,  F.L.S.,  Professor  of  Botany 
and  Vegetable  Biology,  King’s  College,  London. 

(From  Journal  of  the  Royal  Society  of  Arts.) 

If  the  statement  be  true  that  ‘‘the  soil  is  the  basis-  of  na¬ 
tional  wealth,”  the  problems  of  soil  fertility  and  plant  produc¬ 
tion  are  not  merely  of  interest  to  farmers  and  gardeners,  they 
are  of  national  importance. 

Since  the  days  when  Adam  tilled  the  earth  in  “the  sweat  of 
his  face”  down  to  the  present  time,  the  question  of  food-supply 
has  been  one  of  the  dominant  factors  of  man’s  existence.  As 
time  goes  on  and  populations  increase  and  their  needs  become 
greater,  this  question  of  food  supply  will  become  more  and 
more  acute.  Some  writers  have  already  given  us  terrifying  pic¬ 
tures  of  this  food  famine  of  the  future.  But  man’s  necessity 
is  science’s  opportunity,,  and  the  comparatively  new  science  of 
biochemistry  is  already  indicating  methods  for  increasing  crop 
production  which,  if  utilized,  will  enable  the  race  to  produce  cdl 
the  food  material  required  for  many  generations  to  come. 

In  early  times  the  subjects  of  soil  fertility  and  plant  growth 
were  thought  to  be  quite  simple.  It  was  held  that  plants  derived 
all  their  nourishment  front  the  humus  of  the  soil,  and  this 
when  exhausted  was  replenished  by  manuring  with  dung  and 
other  organic  materials. 

This  “humus”  theory  was  replaced  about  the  middle  of 
last  century  by  Liebig’s  “mineral  plant  food”  theory.  He  stated 
that  plants  obtain  their  carbon  from  carbonic  acid  in  the  air, 
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and  their  necessary  ash  constituents  from  inorganic  salts  in  the 
soil.  Soil  fertility  could  be  maintained  solely  by  the  addition  of 
mineral  fertilizers.  This  theory,  with  certain  modifications, 
is  generally  accepted  at  the  present  time,  and  is’  seen  stereo¬ 
typed  in  the  Fertilizers  and  Feeding  Stuffs  Act,  where  nitrogen, 
phosphates  and  potash  are  the  only  factors  considered  in  a 
manure. 

But  during  recent  years  evidence  has  been  rapidly  ac¬ 
cumulating  that  the  organic  matter  of  the  soil  with  its  myriads 
of  bacterial  inhabitants  is  the  most  essential  factor  in  soil  fertil¬ 
ity. 

Organic  matter,  whether  of  animal  or  vegetable  origin, 
when  mixed  with  the  soil  undergoes  decay,  some  portions  rap¬ 
idly,  others  slowly,  resulting  in  the  production  of  the  dark  ma¬ 
terial  known  as  “humus.”  This  material  provides  food  and 
energy  for  numerous  soil  bacteria,  and  is  gradually  converted 
by  them  into  substances  suitable  for  plant  food.  These  bac¬ 
terial  activities  not  only  produce  nitrates  and  other  food  sub¬ 
stances,  but  they  also  render  the  mineral  food  constituents  of 
the  soil  available  for  plants.  Thus  a  “new  humus”  theory  of 
soil  fertility  is  gradually  evolving  as  a  result  of  modern  re¬ 
search. 

The  parts  played  by  the  different  kinds  of  bacteria  found 
in  the  soil  have  been  the  subject  of  much  investigation  in  re¬ 
cent  years.  Amongst  these  the  nitrogen-fixing  bacteria  are 
perhaps  the  most  important,  for  by  their  activities  they  can 
assimilate  free  nitrogen  and  add  to  the  soil  an  increasing 
store  of  this  essential  element  in  a  combined  state. 

The  great  discovery  by  Hellriegel  and  Wilfarth  in  1886 
of  the  relationship  between  leguminous  plants  and  the  “nodule” 
bacteria,  and  the  demonstration  by  Beijerinck  in  1888  that  the 
bacteria  in  these  root  nodules  can  absorb  gaseous  nitrogen 
from  the  soil  air  and  combine  it  with  other  elements  into  nitro¬ 
genous  food  material  was  followed  in  1900  by  Nobbe  and  Hilt- 
ner’s  preparation  of  pure  cultures  of  these  “nodule”  bacterii 
for  soil  inoculation.  High  hopes  were  entertained  that  soil 
inoculation  for  leguminous  plants  would  result  in  greatly  in¬ 
creased  crops,  and  thus  solve  in  part  the  problem  of  nitro¬ 
genous  manuring.  Unfortunately,  these  hopes  failed  of  realiza¬ 
tion,  for,  although  on  certain  poor  soils  inoculation  has  been 
attended  with  good  results,  it  has  to  be  admitted  that  on  ordi- 
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nary  soils  inoculation  is  useless  for  increasing  the  growth  of 
leguminous  plants. 

In  addition  to  the  “nodule”  organisms  there  are  other  nitro¬ 
gen-fixing  bacteria  found  in  the  soil,  independent  of  any  host 
plant.  These  live  in  the  soil  itself,  and  develop  there  even  when 
no  crop  is  growing  upon  it.  The  most  important  group  of  these 
free-nitrogen  fixers  is  that  discovered  by  Beijerinck  in  1901, 
and  named  by  him  “Azotobacter.”  They  are  large  ovoid  forms, 
aerobic  in  habit — that  is,  they  live  only  in  the  presence  of  air — 
and  they  are  widely  distributed  in  all  fertile  soils.  Their  power 
to  fix  atmospheric  nitrogen  is  more  pronounced  than  that  of 
any  of  the  other  nitrogen  fixers,  and  it  has  been  stated  that 
“Azotobacter,  by  its  relative  abundance,  indicates  what  may  be 
termed  the  natural  nitrogen-recuperative  power  of  a  soil.” 

Azotobacter  can  be  cultivated  quite  easily  in  the  laboratory 
in  culture  solutions  containing  sugar  and  the  necessary  mineral 
salts,  but  no  nitrogen  compounds ;  and  it  can  be  demonstrated 
by  analysis  that  considerable  quantities  of  atmospheric  nitrogen  • 
have  been  fixed  after  ten  to  fifteen  days’  growth.  Here  again 
there  was  the  prospect  of  utilizing  these  cultures  for  soil  in- 
noculation,  and  thus  directly  increasing  the  nitrogen  content 
of  the  soil,  but  in  spite  of  numerous  experiments  and  attempts 
in  this  country,  Germany  and  America,  only  negative  results 
were  obtained. 

Recognizing  the  undoubted  capacity  which  Azotobacter 
possesses  to  fix  appreciable  quantities  of  free  nitrogen,  it  was 
felt  that  if  only  a  suitable  medium  could  be  obtained  it  ought 
to  be  possible  to  introduce  the  organism  into  the  soil  with 
beneficial  results,  and  it  was  with  this  object  in  view  that  a 
series  of  research  experiments  were  commenced  in  the  Botanical 
Laboratory,  King’s  College,  three  years  ago. 

It  was  evident  from  the  failures  of  previous  investigators 
that  a  liquid  medium  was  useless.  The  -natural  home  of  Azo- 
tobacter  is  not  in  a  liquid  but  in  soil,  where  in  the  presence  of 
air  it  obtains  its  food  and  energy  from  the  humus.  Heinze, 
Krzemieniewski,  and  others  had  already  shown  that  soluble 
soil  humates  exercise  a  remarkable  stimulating  action  on  the 
fixation  of  nitrogen  by  Azotobacter.  Hence  the  problem  was  to 
find  a  medium  rich  in  soluble  humates.  Numerous  substances 
containing  humus  were  tried,  but  all  without  success.  Finally, 
experiments  were  made  on  peat.  Natural  peat  is  rich  in  humic 
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acid,  and  it  is  well  known  that  this  humic  acid  can  be  converted 
into  soluble  humates  by  the  action  of  alkalies  such  as  potas¬ 
sium  hydrate,  sodium  hydrate  and  ammonia.  It  was  very  soon 
evident,  however,  that  peat  treated  with  these  chemical  sub¬ 
stances  was  useless  for  Azotobacter.  The  organism  refused  to 
grow  in  such  a  medium.  Then,  by  a  more  or  less  happy  chance, 
it  was  discovered  that  certain  aerobic  bacteria  possess  the 
power  of  converting  natural  peat  into  a  “humated”  neutral 
medium  in  which  Azotobacter  nourishes  well  if  the  “humat- 
ing”  bacteria  are  killed  off  by  sterilization  before  the  culture  of 
Azotobacter  is  added.  Hence  the  preparation  of  the  treated  or 
bacterized  peat  consists  of  three  stages — first,  the  raw  peat  is 
moistened  with  a  culture  solution  of  the  special  “humating” 
bacteria,  and  the  mass  kept  at  a  constant  temperature  for  a 
week  or  ten  days ;  during  this  time  the  bacteria  act  on  certain 
organic  constituents  of  the  peat,  and  gradually  convert  a  large 
amount  of  the  humic  acid  present  into  soluble  humates ;  second, 
the  “humating”  bacteria  having  done  their  work  are  destroyed 
*  by  sterilizing  the  peat  by  live  steam  ;  third,  the  sterilized  peat 
is  treated  with  a  mixed  culture  of  nitrogen-fixing  organisms — 
Azotobacter  chroococcum  and  Bacillus  radicicola— and  after  a 
few  days’  incubation  at  26°  C.  is  ready  for  use. 


The  following  table  shows  the  effect  of  the  treatment  as 
proved  by  analysis.  Analyses  of  a  garden  soil  and  other  man¬ 
ures  are  also  given  for  comparison: 


Soluble 

Soluble 

Total 

Humate. 

Nitrogen. 

Nitrogen. 

per  cent 

per  cent 

per  cent 

Raw  Peat  . -. . . . 

.  .028 

.214 

1.267 

Bacterized  Peat  . 

.15.194 

2.694 

4.310 

Garden  Soil  . 

.  .012 

.026 

.427 

Fresh  Stable  Manure . 

.  .433 

.291 

2.533 

Well-rotted  Stable  Manure.  .  .  . 

.  1.46 

.439 

2.848 

One-year-old  Peat-moss  Litter 
Manure  . 

.  1.05 

.826 

2.587 

Ordinary  soil  when  mixed  with  bacterized  peat  shows  a 
striking  increase  in  nitrogen  content  if  the  mixture  be  kept  at 
the  temperature  most  suitable  for  the  growth  of  Azotobacter. 
In  order  to  test  how  far  this  increase  was  due  to  the  nitrogen- 
fixing  organisms  introduced  in  the  peat  two  similar  mixtures 
of  garden  soil  and  bacterized  peat  were  made  in  the  propor-' 
tion  of  9  ozs.  of  soil  to  1  oz.  of  peat,  the  only  difference  be- 
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tween  the  mixtures  being  that  the  peat  in  one  was  sterilized, 
thus  killing  off  the  nitrogen-fixers  present.  Each  mixture  was 
placed  in  a  large  bottle,  and  remained  in  an  incubator  for 
seventeen  days  at  a  temperature  of  26°  C.  The  contents  were 


then  analyzed,  with  the  following  results:  Grm.  N.  per 

100  grms.  soil 

Soil  +  sterilized  bacterized  peat .  (a)  .717 

(b)  .709  ,  . 

Soil  -j-  active  bacterized  peat .  (a)  .792 

(b)  .789 


An  average  gain  of  77  mgrms.  of  N.  per  100  grms.  of  soil. 
Another  experiment  with  soil  from  Rothamsted  gave — 


Grm.  N.  per 
100  grms.  soil 

Soil  +  sterilized  bacterized  peat .  (a)  .367 

(b)  .363 

Soil -f- active  bacterized  peat .  (a)  .421 

(b)  .417 


An  average  gain  of  54  mgrms.  of  N.  per  100  grms.  of  soil. 

As  there  was  a  possibility  that  sterilizing  the  peat  before 
mixing  it  with  the  soil  might  result  in  a  loss  of  nitrogen  in  the 
form  of  ammonia,  a  third  test  was  carried  out  on  a  garden  soil 
from  Plumstead.  An  analysis  was  made  of  the  mixture  of 
active  bacterized  peat  and  soil  at  the  commencement  of  incuba¬ 
tion  as  well  as  at  the  end.  This  gave  practically  the  same 
amount  of  nitrogen  as  the  mixture  with  sterilized  peat,  thus 
indicating  that  the  increase  is  due  to  the  nitrogen-fixing  organ¬ 
isms  present.  The  result  of  analysis  were  as  follows: 

Grm.  N. 


per  100  grms.  soil  Average 


Soil  -|-  sterilized  bacterized  peat . 

....  (a) 

.416 

(b) 

.417 

.417 

Soil  -|-  active  bacterized  peat . 

....  (a) 

.419 

(at  commencement) 

Ob) 

.410 

.415 

Soil  T  active  bacterized  peat . 

.  . . .  (a) 

.474 

(at  end) 

(b) 

.476 

.475 

An  average  of  60  mgrms.  of  N.  per  100  grms.  of  soil. 

If  this  increase  of  nitrogen  could  have  obtained  through¬ 
out  an  acre  of  soil  for  a  depth  of  three  inches  it  would  represent 
the  equivalent  of  a  dressing  of  28  cwts.  of  nitrate  of  soda  per 
acre,  taking  nitrate  of  soda  to  contain  15.6  per  cent,  of  nitrogen. 

This  remarkable  result  has  been  described  as  “a  new 
method  of  intensive  culture — an  intensive  cultivation  of  the 
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nitrogen-fixing  'bacteria  in  the  soil — a  “speeding-up”  of  nitrogen 
fixation.” 

Experiments  at  King’s  College  on  various  pot  plants  soon 
demonstrated  that  bacterized  peat,  in  addition  to  being  an  ex¬ 
cellent  medium  for  the  growth  and  distribution  of  nitrogen-fix¬ 
ing  bacteria,  possessed  special  manurial  properties  of  its  own. 
In  order  to  obtain  a  strictly  impartial  and  extended  test  of  the 
bacterized  peat  the  authorities  at  Kew  Gardens  were  approach¬ 
ed  last  spring,  and  they  very  kindly  arranged  to  make  a  series 
of  experiments  with  a  wide  variety  of  plants.  The  plants  se¬ 
lected  were  hippeastrum,  begonia,  streptosolon,  asparagus,  sal¬ 
via,  alternanthera,  primula,  carnation,  pelargonium,  fuchsia,  and 
abutilon. 

Twelve  plants  of  each  kind  were  selected  by  the  curator, 
Mr.  Watson,  as  being  similar  in  size,  age,  and  health.  They 
were  then  potted  up  in  a  series  of  threes  in  the  following  mix¬ 


tures  : 

Part 

Series.  bacterized  peat  Part  loam  Part  sand 

1  .  1  +  2  +  y2, 

2  .  1  +  4  +  1 

3  .  1  +  8  +  2 


4.  Loam,  leaf  mould,  and  sand  (ordinary  potting  compost). 

The  plants  were  potted  up  on  April  20th,  and  within  ten 
days  the  effect  of  the  peat  was  evident  in  increased  growth  and 
stronger  development  of  the  treated  plants.  This  increase  was 
maintained  throughout  the  extent  of  the  experiment,  and  in  six 
weeks’  time  the  treated  plants  were  double  to  three  times  the 
size  of  the  untreated  ones.  One  very  important  fact  demon¬ 
strated  by  the  Kew  experiments  was  that  flower  production 
and  especially  root  development  are  promoted  equally  with  in" 
crease  of  foliage. 

At  Chelsea  Physic  Garden  a  plot  of  radishes  watered  once 
only  with  an  extract  of  the  bacterized  peat  gave  an  increase  by 
weight  of  54  per  cent,  over  the  untreated  plot. 

Equally  striking  results  were  obtained  on  some  experimen¬ 
tal  plots  at  Eton  School  Gardens  by  Mr.  Machin,  where  the 
manurial  effect  of  bacterized  peat  was  compared  with  artificials 
and  farmyard  manure.  The  whole  plot  was  51  feet  long  by  36 
feet  wide.  The  plot  was  divided  across  its  breadth  into  three 
equal  portions  of  15  feet  each,  and  a  smaller  portion  of  6  feet. 
This  gave  three  plots  of  60  square  yards  each,  and  a  small  plot 
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of  24  square  yards.  These  plots  were  treated  as  follows:  Plot  t, 
complete  artificial  manure  (top  dressing),  4  ounces  per  square 
yard;  Plot  2  (small  plot),  no  manure;  Plot  3,  bacterized  pear 
(top  dressing),  9  ounces  per  square  yard;  Plot  4,  one  ton  farm¬ 
yard  manure  (half  dug  in  subsoil,  and  half  in  top  spit). 

The  rows  of  plants  ran  across  each  of  these  four  plots.  As 
each  crop  matured  careful  weights  were  taken,  and  are  shown 
in  the  following  table : 


Artificials. 

No  Manure. 

Peat. 

Dung. 

Potatoes .... 

No.  of 

Roots  lbs.  ozs. 

42  25  7 

Average  0  9.7 

No.  of 

Roots  lbs.  ozs. 

18  8  9 

Average  0  7.6 

No.  of 

Roots  lbs.  ozs. 

40  42  10 

Average  1  1 

No.  of 

Roots  lbs.  ozs. 

43  32  4 

Average  0  12 

Turnips . 

14  7  9 

Average  0  8.6 

6  2  6 
Average  0  6.3 

14  11  12 

Average  0  12.7 

13  8  3 

Average  0  10.1 

Beets . 

20  16  4 

Average  -0  13 

10  3  4.5 

Average  0  5.25 

20  25  0 

Average  1  4 

20  17  8 

Average  0  14 

Onions . 

61  6  2 
Average  0  1.6 

37  3  10 

Average  0  J.6 

60  12  10 
Average  0  3.4 

58  8  8 

Average  0  2.3 

Carrots . 

28  7  8 

Average  0  4.3 

14  14 

Average  0  1.4 

28  9  0 

Average  0  5.1 

28  7  1 

Average  0  4 

The  percentage  increase  of  the  produce  from  the  peat- 
treated  plots  over  those  with  no  manure,  artificials,  and  farm 
dung  is  as  follows: 

No  Manure  Artificials  Farm  Dung. 
Per  cent.  Per  cent.  Per  cent. 


Potatoes .  123  7 5  41 

Turnips  .  100  47  26 

Beets .  281  54  43 

Onions .  110  110  46 

Carrots  .  260  20  28 


It  will  be  noticed  that  in  all  cases  the  yields  are  small.  This 
is  accounted  for  by  Mr.  Machin  in  the  following  notes : 

(1)  Sandy  soil  over  gravel.  No  manure  for  nine  years, 
and  had  been  continuously  cropped  with  potatoes,  followed  by 
brassica. 

(2)  The  previous  season  (1912)  crops  were  a  complete 
failure.  Land  as  nearly  exhausted  as  possible. 

(3)  The  mixture  of  artificials  used  usually  gives  better  re¬ 
sults  than  dung,  but  owing  to  the  exceptionally  dry  spring  of 
1913  the  wet  farmyard  manure  had  an  advantage. 

(4)  All  the  crops  were  much  below  the  normal  owing  to 
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(a)  starved  land;  (b)  exceptionally  dry  season  on  a  hot,  dry 
soil.  Potatoes  were  all  first  earlies. 

(5)  The  land  was  specially  selected  for  testing  food  values 
on  an  exhausted  soil. 

The  beneficial  effects  of  bacterized  peat  as  a  top-dressing 
for  grass  has  been  noticed  by  several  experimenters.  The  re¬ 
markable  results  obtained  on  the  Mid-Surrey  Golf  Course  are 
described  as  follows  by  the  editor  of  the  Garden,  writing  in 
Country  Life  on  November  1st,  after  inspecting  the  greens  in 
company  of  Mr.  Lees,  the  groundsman  at  Mid-Surrey:  “The 
first  to  be  dressed  was  a  practice  green,  which,  owing  to  the 
very  hard  wear  to  which  it  is  subjected,  and  the  fact  that  it  is 
on  sand,  always  gives  a  great  deal  of  trouble,  particularly  in  the 
autumn.  This  green  was  treated  on  August  28th,  and  at  that 
time  was  in  a  very  worn  condition.  Now  (November  1st)  it  is 
as  perfect  as  a  green  could  be,  the  turf  being  very  close  and 
hard  and  of  a  particularly  healthy  color.  Near  to  this  practice 
green,  and  also  on  sand,  is  an  undulating  green  that  Lees  as¬ 
sured  me  has  always  been  a  worry  to  him  at  this  season.  This, 
when  dressed  with  the  prepared  peat  a  little  more  than  a  fort¬ 
night  ago,  was  very  brown  in  places,  but  now  the  brown  patches 
have  almost  disappeared,  and  the  turf  is  very  healthy  and  of 
excellent  substance.  A  third  green,  also  of  an  undulating  char¬ 
acter,  was  treated  on  Tuesday  of  last  week,  and  three  days  later 
was  showing  signs  of  improvement.  After  experimenting  with 
different  quantities  to  ascertain  the  proper  amount  to  use — 2 
ozs.,  4  ozs.,  6  ozs.,  10  ozs.,  and  12  ozs.  per  square  yard  respec¬ 
tively — Lees  has  come  to  the  conclusion  that  3  ozs.  per  square 
yard  produces  the  most  satisfactory  results.  This  is  applied  in 
a  pulverized  state  as  a  top-dressing,  and  for  the  first  few  days 
seems  to  open  up  the  soil  and  to  let  the  grass  through,  after 
which  this  slight  sponginess  disappears.  Not  only  have  these 
dressings  had  a  most  remarkable  effect  on  the  blades  of  the 
grasses,  but  root-growth  has  also  been  increased  to  a  very  con¬ 
siderable  extent.” 

The  question  has  been  raised  as  to  whether  the  results  ob¬ 
tained  are  due  to  nitrogen-fixation  directly  or  to  a  more  general 
manurial  effect.  Probably  both  are  important. 

Recent  experiments,  however,  indicate  the  probability  of 
the  presence  of  another  factor.  Mr.  Watson,  in  the  Kew  ex¬ 
periments,  noticed  that  a  small  amount  of  bacterized  peat  often 
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gave  as  good  results  as  a  heavy  dressing.  This  was  most  evi¬ 
dent  when  the  soil  treated  contained  plenty  of  available  plant 
food.  In  an  experiment  with  Richardias,  potted  up  in  heavily 
manured  soil,  he  found  that  a  top-dressing  of  about  half  an 
ounce  of  peat  to  a  10-in.  pot  doubled  the  weight  of  the  treated 
plants  in  a  month’s  time.  Dr.  Rosenheim,  of  King’s  College, 
obtained  equally  striking  results  on  Primula  malacoides  by 
treating  twice  only  with  the  water  extract  of  0.18  of  a  gram 
( 1/1 50th  of  an  ounce)  of  bacterized  peat. 

Such  effects  cannot  be  due  to  the  small  amount  of  direct 
food  material  present  in  the  peat  or  its  extract  added  to  the 
soil,  and  it  was  realized  that  in  the  prepared  peat  there  is  some¬ 
thing  which  has  the  effect  of  stimulating  and  promoting 
growth  in  an  extraordinary  manner.  Numerous  experiments 
now  in  progress  indicate  that  this  “something”  is  probably 
similar  in  nature,  as  Dr.  Rosenheim  suggested,  to  the  accessory 
food  bodies  recently  found  to  play  such  an  important  part  in 
animal  growth  and  nutrition.  If  this  is  confirmed  it  will  go  far 
towards  explaining  the  specific  action  of  bacterized  peat  as  a 
fertilizer. 

Discussion. 

The  Chairman  (Professor  Frederick  Keeble,  F.R.S.)  re¬ 
ferred  to  the  general  bearings  of  the  lecturer’s  theme.  It  was 
impossible  to  avoid  being  struck  by  the  peculiar  position  of  agri¬ 
culture  in  the  present  day,  a  position  which  might  be  likened  to 
that  of  Portia  in  “The  Merchant  of  Venice,”  who  Avas  beset 
by  several  suitors  bearing  caskets  in  their  hands.  The  agri¬ 
culturist  and  horticulturist  were  told  by  the  biologist  that 
they  must  apply  themselves  to  the  study  of  bacteria ;  by  the 
chemist,  that  their  wealth  was  dependent  upon  securing  the 
right  kind  of  fertilizer.  Now,  it  war.  the  physiologist  who 
proposed  to  show  people  engaged  in  agriculture  or  horticulture 
how  they  were  to  get  rich.  Some  sympathy  was  certainly  due 
to  the  practical  men  who  had  to  meet  these  various  sugges¬ 
tions  for  the  acquisition  of  wealth.  Nevertheless,  he  consid¬ 
ered  that  if  Professor  Bottomley  could  establish  the  case  he 
had  developed  there  were  riches  to  be  obtained.  He  would 
put  it  that  Professor  Bottomley  was  able  to  take  material  of 
small  commercial  value,  used  mainly  for  the  making  of  coal 
and  oil,  and  extract  from  it  not  only  the  humates  in  a  form 
in  which  they  could  be  used  for  plants,  but  also  to  use  these 
humates  as  a  seed-bed  in  which  the  Azotobacter,  or  nitrogen- 
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fixing  organism,  could  thrive.  If  more  extended  trials  than 
those  so  far  undertaken  could  establish  that  Professor  Bottom- 
ley  could  do  those  two  things  he  would  have  earned  the  encon- 
ium  of  Swift  for  those  who  made  two  blades  of  grass  grow 
where  one  grew  before.  To  the  speaker  the  subject  was  not, 
perhaps,  most  attractive  on  its  commercial  sides ;  it  was  most 
interesting  from  the  point  of  view  of  the  intricate  chemical 
and  biological  considerations  involved.  There  were,  indeed, 
many  questions  he  would  have  liked  to  have  put  to  the  Pro¬ 
fessor,  particularly  about  the  preliminary  stages  of  his  process. 
He  has  not  yet  learned  the  details  of  the  bacterium  which 
did  the  work  of  humating,  nor  did  he  yet  understand  why  the 
chemical  production  of  humates  should  not  serve  as  a  nidus 
for  the  Azotobacter.  On  these  two  points  it  was  important  to 
have  information.  The  point  the  author  had  raised  about  the 
influence  of  the  peat  on  eel  worm  was  of  particular  interest 
although  not  surprising.  Practical  gardeners  were  well  aware 
that  an  excess  of  nitrogen  manure  was  a  great  encouragement 
to  disease.  On  the  other  hand,  it  had  been  established  that  a 
certain  amount  of  nitrogen  was  good  for  getting  rid  of  mil¬ 
dews.  Traces  of  other  substances,  such  as  lithium  salts,  were 
said  to  be  of  great  value  in  preventing  disease.  The  speaker 
had  been  struck  by  Professor  Bottomley’s  development  of  the 
last  part  of  his  thesis,  respecting-  accessory  food  bodies.  In 
France  reports  of  experiments,  published  every  six  years,  alter¬ 
nately  confirmed  and  disproved  the  effect  of  exceedingly  minute 
traces  of  most  unlikely  substances  on  plant  growth.  It  had 
been  shown  many  years  ago  that  if  zinc,  to  an  amount  so  small 
as  to  be  expressed  in  the  fourth  place  of  decimals,  were  applied 
in  the  culture  of  certain  moulds  the  latter  developed  at  a  pace 
equal  to  sixteen  times  that  of  their  former  rate  of  growth.  Zinc, 
therefore,  must  almost  be  regarded  as  an  accessory  food  body. 
It  was  at  all  events  a  stimulator.  Of  these  stimulators  there 
were  so  many  as  to  tempt  to  the  belief  that  plants,  like  most 
Jiving  things,  required  change.  It  was  notorious  that  plants 
grown  for  any  length  of  time  on  the  same  ground  grew  badly. 
It  was,  the  speaker  argued,  quite  unnecessary  to  seek  evidence 
of  the  bona  tides  of  the  lecturer’s  experiments,  inasmuch  as  the 
latter  had  been  carried  out  by  the  Curator  of  Kew,  Mr.  Wat¬ 
son,  and  his  assistants.  Pie  was  himself  convinced  from  the 
first  of  the  efficacy  of  the  material  discussed,  particularly  on 
seeing  the  remarkable  series  of  plants  which  Mr.  Watson  had 
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grown  at  Kew.  Bacterized  peat  had  appealed  to  his  imagi¬ 
nation  in  connection  with  the  Irish  problem,  towards  a  solu¬ 
tion  of  which  a  bacterized  peat  industry  in  Ireland,  which 
would  convert  the  peat  bogs  into  smiling  potato  fields,  might 
go  far. 

Dr.  J.  A.  Voelcker  had  followed  with  much  interest  the  de¬ 
scriptions  given,  and,  like  the  Chairman,  accepted  the  demonstra¬ 
tions  in  good  faith ;  but,  like  him  also,  he  desired  further  explana¬ 
tion,  particularly  as  he  proposed  to  carry  out  experiments  himself. 
On  the  question  of  the  amount  of  nitrogen,  Professor  Bottom- 
ley  had  stated  that  he  had  proved  that  the  increase  of  growth 
could  not  be  wholly  accounted  for  by-  the  nitrogen  added,  and 
he  had  shown  that  in  many  cases  a  smaller  amount  gave  bet¬ 
ter  results  than  a  larger  one.  That  was  well  understood  in 
agriculture;  an  overdose  of  nitrogen  might  lead  to  results  in¬ 
finitely  inferior  to  those  which  would  follow  the  application  of 
the  precise  amount  which  the  plant  could  take  up  without  in¬ 
jury.  The  nitrogen  question  was  unsettled,  as,  apparently, 
some  experiments  had  shown  that  an  increase  in  crop  was  not 
greater  than  might  be  accounted  for  by  the  nitrogen  added.  As 
Professor  Bottomley  had  presented  the  matter,  it  seemed  that 
the  nitrogen  plus  the  accessory  food  body  worked  in  a  way 
that  was  quite  unfamiliar  to  agriculturalists  or  horticultural- 
ists.  For  instance,  it  answered  equally  well  for  any  kind  of 
plant,  potatoes,  cabbages,  or  what  not.  Nitrogen,  he  would 
allow,  did  not  behave  quite  in  that  way.  It  would  seem  thai 
the  application  of  this  peat  would  be  found  beneficial  even  in 
the  case  of  golf-greens ;  this  was  somewhat  surprising,  inasmuch 
as  it  was  recognized  that  the  tendency  of  nitrogenous  manur¬ 
ing  was  to  produce  coarse,  rank  grass,  and  not  the  fine  herbage 
which  the  golfer  desired.  While  prepared  to  accept  bacterized 
peat  from  a  horticultural  standpoint,  lie  was  not  sure  that  it 
would  be  applicable  to  agriculture  on  a  large  scale.  The 
author  had  shown  that  in  the  treated  peat  there  was  some  i 
per  cent,  of  nitrogen,  which  was  relatively  a  great  quantity  and 
should  go  a  long  way.  Moreover,  it  appeared  to  the  speaker 
extraordinary  that  in  view  of  the  antiquity  of  agriculture  and 
the  long  study  of  the  growth  of  plants  under  different  conditions 
the  value  of  these  accessory  substances  had  not  been  noted 
earlier.  He  could  not  see  that  there  was  anything  to  show 
that  an  observed  increase  in  the  growth  of  different  crops 
could  not  be  accounted  for  by  the  work  of  such  well-known 
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materials  as  nitrogen,  potash,  phosphates,  etc. ;  there  was  no 
evidence  to  show  the  need  of  accessory  substances  which  played 
a  part  in  the  cultivation  of  the  plant.  Finally  he  would  say 
that,  from  a  practical  point  of  view,  the  question  of  cost  was 
paramount.  Was  there  any  likelihood  of  the  material  being  put 
on  the  market  in  an  accessible  form?  It  might  be  too  early 
to  put  such  a  question,  but  he  was  induced  to  ask  the  question 
when  he  remembered  that  Professor  Bottomley  had  indicated, 
on  one  diagram  exhibited,  that  one  and  a  half  tons  per  acre 
would  be  needed. 

Mr.  J.  Coutts  observed  that  at  Kew  they  had  found  that 
much  peat  added  to  the  soil  generally  proved  detrimental  to  the 
growth  of  monocotyledons ;  better  results  were  obtained  with 
the  smaller  doses.  The  attitude  of  the  experimenters  at  Kew 
was,  he  might  mention,  quite  skeptical;  they  had  suffered  from 
the  “plant  doctor,”  although  the  errors  of  the  latter  were 
doubtless  due  to  his  inexperience  and  ignorance  in  applying  his 
materials.  So  far  as  the  bona  fides  was  concerned,  the  work 
done  was  supervised  by  Mr.  Watson  himself,  who,  assisted  by 
the  speaker,  mixed  the  materials  for  each  individual  plant ;  the 
plants,  beyond  ordinary  details,  had  no  special  attention  during 
growth  other  than  that  devoted  to  starting  them ;  after  a  fort¬ 
night  or  so  they  were  left  to  themselves.  The  results  in  some 
cases  were  extraordinary,  and  not  comparable  with  those  ob¬ 
tained  from  ordinary  nitrogenous  manure.  Experiments  had 
been  made  to  determine  whether  peat  afforded  plants  a  greater 
power  of  resisting  the  eel  worm,  and  in  this  connection  the 
carnations  showed  the  most  striking  results.  In  the  case  of  the 
peat-treated  plants  there  was  little  trace  of  eel  worm  after  two 
months’  growth,  whereas  the  nitrated  plants  were  badly  affected 
within  a  fortnight.  Another  experiment  was  made  with  chrys¬ 
anthemum  plants  in  the  open,  planted  at  the  same,  time  and 
under  the  same  conditions.  One  section  of  this  planting  was 
treated  with  2  ozs.  of  peat  to  the  square  yard,  and  a  second  with 
4  ozs.,  while  a  third  section  was  treated  with  dried  sewage 
sludge,  and  a  fourth  with  nitrates.  The  differences  in  results 
were  marked.  The  section  treated  with  the  smaller  quantity  of 
peat  seemed  as  good  as  that  which  had  received  a  larger  allow¬ 
ance.  Again,  the  sludge  section  was  considerably  superior  to 
that  which  was  nitrated,  although  much  inferior  to  the  peat- 
treated  sections,  the  action  being  slower.  It  was  evident  that 
there  was  something  in  the  nature  of  manurial  effects  in  the 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


81 


peat,  the  root  development  of  the  plants  being  very  marked. 

Mr.  A.  Machin  referred  to  certain  experiments  which  had 
been  carried  out  with  bacterized  peat.  A  quantity  of  peas  had 
been  sprinkled  with  the  peat,  and  other  plants  had  received 
treatment  with  nitrates.  From  the  peat-treated  peas  28  lbs.  of 
dry  seed  were  obtained ;  from  the  nitrated  plants  18  lbs.  An¬ 
other  experiment  had  been  made  with  tomatoes  grown  for 
seed  in  houses.  In  this  case  peat  was  used  for  some  of  the 
plants  and  for  others  yellow  loam  mixed  with  rotten  dung, 
and  the  peat-treated  plants  gave  the  better  results,  notwith¬ 
standing  that  they  received  nothing  but  pure  water,  while  the 
other  plants  were  fed  every  three  days  with  a  special  artificial 
fertilizer.  If  there  were  no  potash  in  the  peat  the  plants  never¬ 
theless  obtained  it  in  some  way  or  another,  as  it  was  impos¬ 
sible  for  fruit-producing  plants  to  do  without  potash.  The 
conclusion  the  speaker  therefore  had  come  to  was  that  the  peat 
strengthened  the  plants  by  enabling  them  to  secrete  in  their 
roots  the  power  to  increase  the  phosphates  and  potash  in  the 
soil.  He  knew  of  a  grower  of  plants  who  was  keenly  interested 
in  securing  the  prepared  peat,  as  he  had  found  that  he  could, 
with  peat,  raise  a  plant  in  two  months  ready  for  sale,  which, 
without  the  peat,  required  six  months  for  its  development. 
This  man  was  at  the  present  time  buying  small  plants  in  Hol¬ 
land  and  Belgium,  and  these  plants  he  was  treating  with  a 
simple  top  dressing  of  peat,  about  a  spoonful  to  each  plant.  In 
the  result  the  time  taken  by  the  plants  to  develop  was  two 
months  less  than  when  grown  without  peat.  With  this  peat, 
also,  he  could  obtain  geraniums  by  May  or  June,  selling  them 
at  4s.  a  dozen,  whereas  under  former  conditions  he  obtained 
only  2s.  6d.  per  dozen.  The  question  of  price  was,  the  speaker 
considered,  of  small  consequence  when  regard  was  had  to  the 
unique  properties  of  the  material.  A  grower  who  intended 
to  exhibit  was  compelled  to  secure  the  best  possible  results, 
and  must  have  the  best  stimulators.  On  the  other  hand  it, 
as  had  been  suggested,  a  small  quantity  would  serve  as  well 
as  a  large  one,  so  much  the  better  for  the  user. 

Dr.  O.  Rosenheim  (King’s  College,  London),  believed 
that  the  audience  would  agree  with  the  last  speaker  that 
bacterized  peat  was  a  substance  having  remarkable  properties 
as  a  stimulant  to  growth.  He  had  carried  out  a  few  experi¬ 
ments  for  the  purpose  of  investigating  the  minimum  quantity 
of  the  peat  which  would  produce  the  results  which  Professor 
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Bottomley  had  shown ;  the  quantity  proved  to  be  very  small 
indeed.  The  speaker  had  found,  on  actual  analysis,  that  a 
solution  prepared  from  the  peat,  containing-  only  about  30  milli¬ 
grams  of  solid  substances,  produced  striking  results  on 
plant  growth.  His  results  showed  that  the  effect  of  peat  was 
out  of  all  proportion  to  what  would  be  expected  from  an 
equal  weight  of  a  mere  manurial  substance.  The  amount  of 
nitrogen  in  it  could  not  supply  the  needs  of  the  plant,  and  that 
remark  was  equally  applicable  to  the  amount  of  phosphates, 
etc.,  present.  There  appeared  to  be  some  fundamentally  new 
substance  at  work,  a  substance  which  was  at  the  bottom  of 
plant  growth.  It  had  struck  him  that  the  active  principle  in 
prepared  peat  had  some  analogy  to  a  newly-discovered  factor 
of  animal  nutrition,  which  is  still  in  its  infancy.  It  was 
already  evident  that  the  old  idea  that  animal  and  human  food 
consists  of  proteins,  carbohydrates,  fats,  and  salts  alone  must 
be  abandoned.  In  America,  in  England  and  elsewhere,  it  had 
been  experimentally  shown  that  in  order  to  support  life  some¬ 
thing  additional  was  required.  The  animal  could  obtain  the  nec¬ 
essary  additional  matter  only  from  plants,  and  the  next  ques¬ 
tion  that  arose  was,  whence  did  the  plant  itself  obtain  that  sub¬ 
stance?  He  believed  that,  directly  or  indirectly,  the  plant  ob¬ 
tained  what  it  required  from  the  humus,  and  that  in  the  peat  as 
prepared  by  Professor  Bottomley  the  essential  substance  for 
growth  was  present.  Of  course  it  Avas  advisable  to  be  A^ery 
cautious  in  bringing  forward  such  a  clue,  but  the  experiments 
so  far  carried  out  seemed  to  support  it.  A  substance  of  the 
type  indicated  had  quite  different  properties  from  those  of  the 
well-known  manures;  it  Avas  soluble  in  alcohol,  Avhich  dis¬ 
tinguished  it  from  the  substances  customarily  dealt  with  in 
plant  nutrition.  So  far  no  substance  soluble  in  alcohol  was 
known  which  could  produce  such  an  effect  when  used  in  such 
minute  quantities.  He  believed  therefore  that  Professor  Bot- 
tomley's  bacterized  peat  contained  in  relatively  large  quantities 
a  substance  of  fundamental  importance. 

Mr.  W.  T.  Chadwin  referred  to  a  paper  recently  read  be¬ 
fore  the  Society,  dealing  Avith  the  electrification  of  vegetable 
life,  and  with  radio-active  residues,  a  scheme  Avhich,  to  his 
mind,  presented  seA^eral  practical  drawbacks,  hoAA'eA'er  great 
might  be  its  scientific  interest.  His  difficulty  had  been  to  un¬ 
derstand  Iioav  the  farmer  Avas  to  apply  it,  so  minute  Avas  the 
amount  of  radio-acth'e  soil  to  be  dealt  Avith,  and  in  addition  he 


83 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 

had  anticipated  difficulties  in  relation  to  the  2,000  years  it  was 
supposed  to  last.  The  material  which  Professor  Bottomley 
had  submitted  was  interesting-  to  the  speaker  in  view  of  his 
connection  with  the  Central  Chamber  of  Agriculture.  Here, 
again,  the  practical  aspect  was  the  significant  thing.  If  Pro¬ 
fessor  Bottomley  could  do  anything  to  increase  the  productivity 
of  the  soil  nothing  could  be  more  desirable.  But  he  (the 
speaker)  was  at  once  confronted  with  the  question  of  cost.  If 
the  amount  required  per  acre  could  reach  the  magnitude  of  one 
and  a  half  tons,  he  would  like,  if  not  too  early,  to  realize  the 
probable  cost  of  the  material,  and  also  its  durability. 

Mr.  E.  Colman  desired  to  ask  the  author  whether  the  peat 
preparation  would  be  affected  to  any  extent  by  a  dry  season ; 
whether  moisture  was  necessary  to  promote  the  cultivation  of 
the  bacilli  referred  to. 

Mr.  E.  PI.  Sams  asked  the  author  why  he  had  selected  for 
his  experiments  plants  known  to  require  nitrogenous  food.  The 
plants  exhibited  were  known  to  feed  almost  wholly  on  nitro¬ 
gen,  and  did  not  need  phosphates,  and  therefore  their  selection 
was  not  a  fair  criterion  of  the  value  of  bacterized  peat.  Such 
plants  responded  rapidly  to  applications  of  organic  manure. 
Further,  he  would  inquire  why  samples  of  food-producing 
plants  were  not  submitted.  Experience  had  taught  the  effect 
of  chemical  fertilizers,  but  with  regard  to  the  prepared  peat  it 
seemed  advisable  to  look  further  ahead  and  inquire  into  the 
cause  of  the  results  obtained.  For  plant  food,  those  inert  ma¬ 
terials  of  the  soil  should  be  taken  up  which  were  convertible; 
stimulation  of  plant  growth  would  quickly  lead  to  exhaustion 
of  the  fertility  of  the  soil,  unless  the  peat  could  be  supplied  in 
good  quantity,  whereby  the  humus  required  by  the  soil  would 
remain.  Otherwise,  the  position  would  not  be  better  than  in 
the  case  of  the  chemical  manures  which  put  back  into  the  soil 
that  which  the  plants  took  up. 

Mr.  E.  F.  Hawkes  asked  Professor  Bottomley  whether  water 
was  added  to  the  raw  peat  exhibited  on  the  table,  and  was  in¬ 
formed  that  no  water  was  added;  the  only  moisture  present 
was  that  which  had  not  originally  dried  out.  The  speaker  was 
interested  in  the  point,  because  some  years  ago  he  had  used 
peat,  finely  broken  up  and  moistened,  for  growing  young  sugar¬ 
cane  cuttings.  The  heat  employed  was  75°,  and  the  canes 
commenced  growing  very  rapidly,  so  fast,  indeed,  that  he  used 
a  proportion  of  pure  peat  moss  with  the  soil ;  the  plants  grew 
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very  much  quicker  than  in  ordinary  soil.  The  paper  itself  and 
the  course  of  the  discussion  led  the  speaker  to  believe  that  pos¬ 
sibly,  in  finding  the  most  suitable  culture  media  for  nitrogen, 
Professor  Bottomley  had  also  found  the  most  suitable  media 
for  potash  and  the  phosphates.  It  might  have  the  same  effect 
in  speeding  up  the  latter  foods  in  the  soil  as  it  had  in  the  case 
of  the  nitrogen. 

(Mr.  A.  Hall  referred  to  his  experience  in  trying  peat  and 
sand  as  a  medium  for  diseased  plants,  with  unsatisfactory  re¬ 
sults,  due  doubtless  to  lack  of  experience.  He  had  tried  ericas 
in  prepared  peat,  but  all  the  plants  had  died;  that,  however, 
might  have  resulted  from  bad  treatment. 

The  chairman,  referring  to  the  remark  that  there  was 
something  peculiar  about  the  plants  chosen,  and  that  they 
took  only  nitrogen,  desired  to  observe  that  the  plants  required 
just  the  same  foods  as  other  plants;  it  was  merely  a  question 
of  relative  amounts. 

Professor  Bottomley  replied  very  'briefly  to  one  or  two 
questions.  In  the  bacterial  treatment  of  the  raw  peat  with  a 
chemical,  it  was  impracticable  to  get  the  accessory  food  body 
precipitated  by  phospho'tungstic  acid — the  ordinary  method  of 
precipitated  by  phospho-tungstic  acid— the  ordinary  method  of 
acid,  or  whether  it  was  produced  by  the  breaking  down  of  some 
of  the  organic  decomposition  products  already  in  the  peat,  were 
questions  for  further  investigation.  His  main  point  was  that 
chemical  treatment  did  not  yield  the  results  obtained  by  bac¬ 
terial  treatment.  He  could  not  say  what  bacterized  peat  would 
cost,  nor  would  it  be  possible  to  estimate  the  cost  until  more 
was  known  about  the  peat. 


ECONOMIC  UTILIZATION  OF  OUR  PEAT  RE¬ 
SOURCES. 


By  Arthur  J.  Forward,  B.  A.,  Secretary  Canadian  Peat  Society. 

(Read  at  the  joint  meeting  of  the  American  and  Canadian  Peat 
Societies,  held  at  Montreal,  August  18-20,  1913.) 

The  true  aim  of  conservation  is  the  prevention  of  waste. 
Wasteful  methods  of  utilization  of  the  natural  resources  of  this 
continent  have  been  responsible  for  enormous  losses  in  the 
past.  I  he  destruction  of  the  forests  affords  a  striking  example. 
The  Indian  fired  the  forests  to  drive  game,  to  permit  the  growth 
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of  berries,  or  sometimes  to  impede  an  enemy.  When  the  white 
settler  came  in  he  reduced  the  forests  to  ashes  to  clear  the  land. 
Fires  caused  by  operation  of  railroads,  brush-burning,  campers’ 
fires  and  other  causes  have  eaten  up  millions  of  dollars’  worth 
of  timber  annually.  The  direct  losses  occasioned  have  been 
many  times  exceeded  by  the  indirect  injuries.  Vast  areas  have 
been  rendered  treeless,  streams  dried  up,  destructive  floods 
caused,  quality  of  the  soil  deteriorated,  climate  changed  for  the 
worse  through  changes  in  rainfall  and  violence  of  winds,  caus¬ 
ing  damage  which  cannot  be  estimated  in  dollars. 

Even  in  the  attempt  to  utilize  our  forests  there  has  been 
enormous  waste.  Only  the  immediate  saleable  forest  products 
have  been  saved  and  materials  of  great  economic  value  have 
been  left  to  rot  in  the  woods,  or  to  increase  the  danger  of  for¬ 
est  fires.  Our  rivers  and  streams  everywhere  have  been  pol¬ 
luted  with  sawdust  and  waste  from  the  mills. 

The  mining  of  coal  has  frequently  been  so  carried  on  as  to 
result  in  the  saving  of  only  a  small  percentage  of  the  deposits. 
The  bison  of  the  western  prairies  were  exterminated  for  their 
skins.  The  seal  have  been  ruthlessly  slaughtered.  Our  fish¬ 
eries  have  been  depleted  and  greatly  injured  by  disregard  of  the 
necessity  to  allow  nature  opportunity  for  recuperation  and  re¬ 
generation. 

It  would  be  easy  to  accumulate  statistics  touching  almost 
every  branch  of  development  of  the  natural  resources  of  the 
country  to  drive  home  the  fact  that  we  have  been  guilty  of 
squandering  our  natural  wealth  with  very  small  and  entirely 
incommensurate  resulting  benefits  to  ourselves. 

A  source  of  wealth  which  has  lain  latent  for  centuries  is  to 
be  found  in  our  peat  bogs. 

The  United  States,  exclusive  of  Alaska,  is  estimated  to 
have  11,200  square  miles  of  peat  bogs,  averaging  9  feet  in  depth, 
and  containing  nearly  13,000,000,000  tons  of  fuel,  worth — at  $3.00 
a  ton— $39,000,000,000. 

Canada  has  37,000  square  miles  (23,680,000  acres)  of 
known  peat  bogs,  but  these  form  probably  but  a  small  fraction 
of  the  total,  constituting  a  potential  national  asset  of  enormous 
value. 

These  bog  areas  have  been  viewed  in  the  light  of  an  ob" 
struction  rather  than  as  a  possession  of  any  value.  They  were 
useless  to  the  agriculturist.  They  grew  no  timber  of  any  value 
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to  the  lumberman.  They  were  in  the  way  of  road  and  railway 
builders. 

Peat  is  still  looked  upon  by  many  people  in  this  country  as 
something-  valueless,  and  to  be  got  rid  of  in  the  easiest  way 
possible.  The  method  usually  employed  is  to  burn  off  the  sur¬ 
face  peat,  laying  the  land  beneath  open  to  the  operations  of  the 
agriculturist.  In  a  recent  case  in  Ontario  on  an  appeal  from  a 
Court  of  Revision  as  to  assessment  of  peat  lands,  a  professor  in 
an  agricultural  college  is  reported  to  have  testified  that  the  lands 
in  question  were  absolutely  worthless  for  agriculture  unless  the 
water  was  drained  out  down  to  the  clay.  If  the  property  was 
drained  down  to  the  clay  the  peat  could  be  burned  off,  leaving 
land  suitable  for  agriculture. 

There  can  be  no  quarrel  with  the  decision  of  the  Court 
lowering  the  assessment,  nor  with  the  statement  as  to  drain¬ 
age.  But  serious  exception  can  and  ought  to  be  taken  to  the 
suggestion  of  burning  off  the  peat  to  get  rid  of  it. 

A  news  item  from  the  New  Westminster  Columbian  affords 
an  instance  of  the  popular  view  of  the  matter. 

“Peat  fires  of  greater  or  less  size  have  burned  viciously  in 
various  sections  of  Lulu  Island  east  of  No.  4  road  this  week. 
Consequent  upon  the  drying  weather  of  the  past  three  weeks, 
the  peat  bogs  have  been  robbed  of  their  moisture  and  the  ap¬ 
plication  of  a  match  is  required  to  set  them  on  fire.  Efforts  at 
fire  fighting  have  been  slim  for  the  most  part,  as  the  fires  are 
on  land  lying  idle.  The  odor  of  the  burning  peat  permeates  the 
atmosphere  for  several  miles  around.” 

Because  the  peat  bogs  cannot  at  the  present  moment  be 
turned  to  practical  account,  it  is  assumed  that  their  destruction 
is  of  no  significance. 

The  economic  results  which  can  be  obtained  through  in¬ 
telligent  development  of  our  greater  peat  areas,  however,  are 
important.  Assuming  that  a  given  area  of  100  acres  is  covered 
to  an  average  depth  of  5  feet  with  peat  adapted  to  the  manu¬ 
facture  of  fuel,  this  would  yield  about  100,000  tons  of  fuel, 
worth,  at  $3.00  per  ton,  $300,000.  It  would  furnish  sufficient  fuel 
to  supply  1001  families  for  50  years,  allowing  20  tons  per  annum 
to  each  family,  or,  if  burned  in  gas  producers,  would  supply  a 
power  plant  of  400  horsepower  with  fuel  for  50  vears  of  300 
ten-hour  days  per  annum.  And  if  proper  methods  were  ob¬ 
served,  there  would  be  left  at  the  close  of  the  operations,  100 
acres  of  highly  valuable  agricultural  lands  in  place  of  a  barren 
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moor  of  the  same  extent.  Large  areas  of  the  best  lands  of 
Holland  have  been  created  by  the  reclamation  of  the  moors. 

By  burning  off  the  peat  as  suggested  it  is  true  that  some 
fertilizing  effect  might  be  obtained  from  the  deposit  of  peat  ash 
on  the  clay.  But  altogether  apart  from  any  value  the  peat  itself 
may  have,  the  valuable  results  obtained  by  mechanical  ad¬ 
mixture  of  a  layer  of  peat  with  the  top  clay  soil,  as  practiced 
so  successfully  in  Holland  and  elsewhere,  is  entirely  lost.  The 
result  obtained  by  such  method  is  the  addition  of  a  few  acres  of 
heavy  and  hard  working  soil  to  the  farming  area,  where,  by 
proper  treatment,  soil  of  the  highest  fertility  and  physical  quali¬ 
ties  would  be  secured.  The  value  of  saving  a  part  of  the  peat 
to  enrich  and  enlighten  the  heavy  underlying  clays  is  so  well 
appreciated  in  Holland  and  elsewhere  in  Europe  that  laws  have 
been  framed  requiring  the  operators  of  fuel  plants  to  leave  a 
foot  or  more  of  peat  on  the  bottom  of  the  bog. 

Where  do  we  stand  at  the  present  time  in  relation  to  any 
extensive  development  of  our  peat  bogs?  Have  we  not  reached 
a  point  where  it  is  desirable  that  there  should  be  some  kind  of 
a  stock-taking  of  our  peat  resources,  and  of  the  means  at  our 
disposal  of  utilizing  them  to  economic  advantage? 

Leaving  out  of  the  question,  for  the  time  being,  the  whole 
field  of  those  forms  of  utilization  of  peat  which  are  still  largely 
in  the  speculative  or  theoretical  stage,  could  we  not  profitably 
concentrate  our  energies  on  the  extension  of  those  uses  which 
have  in  this  or  other  countries  already  reached  the  stage  of 
commercial  success? 

The  outstanding  fact  in  relation  to  the  industry  is  that 
what  is  known  as  ‘‘machine-made  peat  fuel”  is  now  being  made 
commercially  in  large  quantities  in  Europe,  and  a  commence¬ 
ment  has  been  made  on  this  continent. 

The  high  labor  costs  in  this  country  have  stood,  and  will 
continue  to  stand,  in  the  way  of  our  adoption  of  machinery 
which  has  been  successfully  employed  in  Europe.  The  devel¬ 
opment  of  a  more  efficient  plant  involves,  however,  purely  me¬ 
chanical  problems,  and  I  believe  that  the  actual  demonstra¬ 
tions  to  be  witnessed  by  the  Societies  during  the  course  of 
these  meetings  will  convince  every  one  that  some  progress  at 
least  has  been  made  towards  their  solution. 

The  great  drawback  is  the  shortness  of  the  working  sea¬ 
son.  But  even  this  handicap  has  not  prevented  successful 
operation  in  Europe,  and  it  may  be  definitely  accepted  at  the 
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present  time  that  no  economical  method  of  overcoming  the  dif¬ 
ficulty  has  yet  been  devised,  or  is  even  in  sight.  We  will 
reach  definite  results  soonest  and  with  least  outlay  and  loss  by 
facing-  this  fact. 

A  further  development  which  may  be  regarded  as  having 
fairly  reached  the  commercial  stage  is  the  application  of  peat 
fuel  manufactured  by  the  “open  air’’  process  to  use  in  gas 
producers  for  the  production  of  power,  either  with  or  without 
recovery  of  by-products. 

The  results  obtained  at  the  government  fuel  testing  sta¬ 
tion  in  Ottawa  afford  a  conclusive  demonstration  that,  pro¬ 
vided  a  sufficient  supply  of  peat  fuel  is  available  at  a  cost  not 
to  exceed  say  $2.00  a  ton  at  the  plant,  a  very  efficient  and  cheap 
production  of  power  is  obtainable. 

At  Pontedera,  Italy,  with  the  production  and  sale  of  electric 
power  from  peat  gas,  there  is  being  combined  the  manufacture 
of  sulphate  of  ammonia  as  a  by-product.  This  is  a  product  for 
which  the  market  is  practically  unlimited,  and  always  increas¬ 
ing,  with  prices  in  the  vicinity  of  $60  to  $70  a  ton.  Some  of 
our  Canadian  bogs  are  rich  in  nitrogen  and  apparently  well 
adapted  for  production  of  sulphate  of  ammonia. 

Then  we  have  the  production  of  moss  litter  which  in  Hol¬ 
land  especially  is  an  important  business  .in  a  stable  position. 
Given  a  suitable  bog,  and  the  right  conditions  as  to  markets, 
transportation,  etc.,  there  seems  no  reason  why  this  business 
should  not  materially  increase  on  this  continent.  The  use  of 
peat  in  connection  with  the  manufacture  of  chemical  fertilizers 
as  a  filler,  is  an  established  fact. 

Last  but  not  least  there  is  the  agricultural  development  of 
peat  lands.  With  some  of  the  European  Societies  this  is  the 
all-important  branch,  and  in  Prussia,  Holland,  and  other 
European  countries  the  governments  devote  very  considerable 
sums  annually  to  this  end.  It  is  a  matter  which  must  become 
of  great  interest  in  Canada,  and  is  already  attracting  much  at¬ 
tention  in  the  United  States.  Arrangements  have  recently  been 
made  by  which  the  United  States  Department  of  Agriculture 
will  conduct  an  extensive  series  of  tests  looking  to  the  agricul¬ 
tural  development  of  peat  lands.  In  the  Canadian  Northwest 
are  enormous  areas  of  bog  land  which  from. insufficient  depth  or 
character  of  the  peat  are  unsuitable  for  production  of  fuel  or 
moss  litter.  With  proper  drainage  and  intelligent  treatment 
these  waste  ar^as  will  become  garden  spots  of  high  fertility  and 
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productiveness.  The  utilization  of  the  vast  peat  areas  along 
our  Transcontinental  Railway  will  eventually  not  only  serve  to 
populate  the  country,  but  is  likely  to  have  a  directly  beneficial 
climatic  effect.  In  the  older  portions  of  Ontario  the  drainage 
and  reclaiming  of  low  lands  has  had  an  undoubted  effect  in 
lessening  the  liability  of  crops  to  killing  frosts  early  and  late 
in  the  season. 

Outside  of  the  field  of  activity  thus  outlined  there  is  a  de¬ 
batable  ground  of  various  operations  for  the  utilization  of  peat 
which  is  still  in  the  realm  of  theory  and  speculation. 

The  attempts  to  press  the  water  from  peat  mechanically, 
to  dry  it  by  artificial  heat,  to-  make  peat  briquets  which  have 
a  density  and  a  fuel  value  approaching  that  of  good  coal,  to 
produce  peat  coke,  etc.,  have  absorbed  millions  of  dollars  of  cap¬ 
ital  without  practical  results  on  any  commercial  scale.  Even 
the  much-advertised  Ekenberg  Wet-Carbonization  process  of 
making  peat-coal  has  not  yet,  in  spite  of  work  and  enormous 
outlays,  cut  any  figure  whatever  commercially. 

With  these  may  be  classed  the  various  artificial  fuels  using 
peat  in  combination  with  petroleum  and  other  substances. 

Prior  to  1902  it  is  said  that  about  400  patents  had  been 
issued  in  the  United  States  on  artificial  fuels,  but  none  had 
proved  a  commercial  success. 

Paper  making  from  peat  fiber  has  not  yet  proven  of  value, 
and,  so  long  as  we  possess  enormous  quantities  of  available 
spruce  and  other  timbers,  does  not  appear  likely  to  make  much 
headway  in  this  country. 

We  have,  then,  as  practical  avenues  of  immediate  commer¬ 
cial  development : 

(1)  The  manufacture  of  “Machine  Peat  Fuel”  made  by  the 
“open  air”  method  with  adoption  of  mechanical  appliances  su¬ 
perior  to  those  in  use  in  Europe. 

(2)  The  production  of  power  from  peat  burned  in  gas 
producers. 

(3)  Manufacture  of  sulphate  of  ammonia  and  incidental  by¬ 
products. 

(4)  Manufacture  of  moss  litter. 

(5)  Utilization  of  peat  in  the  production  of  chemical  fer¬ 
tilizers. 

(6)  Agricultural  development  of  peat  lands ;  and  probably 
a  number  of  applications  of  peat  of  minor  importance. 
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The  development  and  improvement  of  the  machinery  neces¬ 
sary  for  all  these  purposes,  as  well  as  the  carrying-  on  of  actual 
operations,  affords  ample  scope  for  the  legitimate  investment 
of  private  capital,  but  there  is  absolutely  no  room  in  the  peat 
industry  for  the  professional  promoter. 

We  should  urge  upon  our  governments  the  importance  in 
the  public  interest  of  investigation  and  classification  of  the  bog 
lands  of  the  United  States  and  Canada,  and  the  furnishing  of 
such  information  as  will  lead  to  the  best  economic  disposal  of 
the  capital  and  energies  available  for  the  peat  industry.  Just  as 
our  Department  of  Mines  explores  mineral  lands  and  reports 
on  those  areas  most  likely  to  yield  commercial  results,  it 
should  provide  the  public  with  such  reliable  data  as  to  loca¬ 
tion,  extent,  depth  and,  quality  of  peat  of  t'he  various  bog- 
lands  and  other  information  as  will  constitute  a  safe  guide  with 
regard  to  their  adaptability  for  commercial  development  along 
lines  which  have  already  proven  a  success. 

So  far  as  Canada  is  concerned,  this  paper  would  be  incom¬ 
plete  without  some  reference  to  the  valuable  work  already  done 
by  the  Department  of  Mines  under  the  judicious  guidance  of 
our  Honorary  President,  Dr.  Eugene  ITaanel,  Director  of 
Mines. 

Eleven  or  twelve  of  the  more  important  bogs  in  Ontario 
have  already  been  investigated,  mapped  and  reported  upon  by 
the  Department.  Preliminary  investigations  of  a  number  of 
bogs  in  Manitoba  have  also  been  made  by  Mr.  Anrep,  who  is 
now  engaged  in  similar  work  in  Quebec  and  the  Maritime 
Provinces.  The  results  of  these  investigations  have,  except 
those  of  the  present  season,  been  published  as  bulletins  of  the 
Department. 

Last  winter,  at  the  solicitation  of  the  Canadian  Peat  Society 
and  others  interested  in  peat  development  in  Canada,  the  De¬ 
partment  sent  Mr.  B.  F.  Haanel,  Chief  Engineer  of  the  Fuel 
Testing  Division,  and  his  assistant,  Mr.  John  Blizard,  to 
Europe  to  make  a  special  investigation  of  the  peat  gas  producer 
power  plants,  and  ammonia  recovery  plants  there.  A  special 
report  giving  the  results  of  this  investigation  is  now  in  course 
of  preparation  and  may  be  expected  to  appear  before  long. 

It  is  only  by  such  concerted  and  intelligent  effort  directed 
to  the  special  development  best  adapted  to  each  particular  bog 
that  the  besl  results  for  the  public  can  be  obtained  from  ex- 
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.ploitation  of  our  peat  bogs,  and  for  the  people  who  invest 
their  money  in  the  work  of  development  as  well. 

It  is  essential  to  the  very  existence  of  the  peat  industry 
on  this  continent  that  the  efforts  and  capital  of  investors  shall 
be  directed  solely  along  those  lines  of  actual  production  which 
give  fair  promise  of  immediate  financial  return,  based  on  the 
actual  experience  of  those  who  have  made  a  commercial  success 
of  any  particular  phase  of  the  business. 

The  function  and  work  of  the  Peat  Societies,  both  Amer- 
ican  and  Canadian,  is  not  confined  to  the  encouragement  of 
legitimate  operations,  but  they  should  equally  and  just  as 
actively  discourage  waste  of  money  in  such  speculative  schemes 
as  are  bound  to  involve  ultimate  loss  of  the  capital  invested 
and  to  bring  discredit  on  the  industry.  The  public,  when  it 
comes  to  talk  of  peat,  are  “from  Missouri,”  and  want  to  be 
shown.  A  ton  of  peat  fuel  made  under  conditions  which  will 
allow  dividends  to  the  producer,  is  a  better  argument  than  any 
amount  of  theoretical  discussion. 

We  have  as  Societies,  however,  a  direct  duty  and  re¬ 
sponsibility  to  the  public  in  the  matter.  It  is  necessary  that  we 
should  probe  to  the  bottom  every  statement  made  by  inventors 
and  promoters,  and  as  far  as  possible  sift  the  false  from  the 
true.  There  is  a  danger  that  in  our  anxiety  for  the  welfare  of 
the  industry  we  may  allow  ourselves  to  be  blinded  as  to  the 
misleading  character  of  many  statements,  and  lulled  into  an 
optimistic  belief  that,  “Whatever  is,  is  right.” 

Items  appear  in  the  general  press  of  the  country  from  time 
to  time  which  are  absurd  in  their  nature.  Take  this  example 
in  a  recent  issue  of  “Steam,”  referring  to  a  method  of  mining 
peat  with  a  hydraulic  dredge : 

“A  novel  method  of  moving  peat  from  the  bog  is  in  operation  near 
Lakeville,  Ind.  The  dredge  is  equipped  with  a  rotary  cutter  extending 
across  its  bow,  which  cuts  a  swath  26  feet  wide  and  to  the  full  depth 
of  the  bog.  The  suction  pipe  of  a  centrifugal  pump  follows  immediately 
behind  the  cutter.  The  pump  takes  the  raw  material  from  the  bog  and 
delivers  it  into  drainage  bins  located  on  the  bank,  24  feet  above  the 
level  of  the  bog.  There  are  three  of  these  bins,  each  bin  is  42  feet  long 
and  is  provided  with  a  chain  drag  conveyor  extending  its  full  len  gth. 
It  requires  about  10  hours  to  fill  a  bin.  It  is  then  allowed  to  stand  for 
48  hours,  when  its  contents  are  thoroughly  drained.  Five  and  one-half 
tons  of  the  material,  as  delivered  to  the  tank,  yield,  after  48  hours’  drain¬ 
ing,  one  ton  of  peat  containing  12  per  cent,  moisture.” 

If  this  were  true  there  would  be  a  rush  for  peat  bogs,  al¬ 
most  like  a  Klondike  stampede.  But  it  is  simply  ridiculous,  as 
we  all  know. 
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Much  has  been  heard  in  recent  years  as  to  the  depletion  of 
the  coal  areas  of  the  continent.  Wood  is  fast  disappearing  as 
a  fuel.  The  intelligent  development  of  the  fuel  and  other  re¬ 
sources  latent  in  our  vast  peat  bogs  may  therefore  be  regarded 
as  a  measure  of  practical  conservation,  provided  the  methods 
of  development  followed  are  such  as  to  secure  the  highest 
economic  return  from  every  bog  utilized  taking  into  account 
its  particlar  character  and  situation. 


PEAT  AND  ITS  PRODUCTS. 


By  Vice  Consul  H.  Nixon,  Newcastle-on-Tyne,  England. 

A  process  for  drying  peat,  which  promises  to  be  of  great 
commercial  utility,  has  been  invented  in  Newcastle.  The  pro¬ 
cess  is  now  in  use  in  County  Kildare  on  the  Lochar  Moss  at 
Rachs  in  Ireland  and  near  Dumfries  in  Scotland.  The  results 
so  far  are  claimed  to  be  of  a  gratifying  character,  and  strength¬ 
en  the  hope  of  making  peat  a  commercial  commodity. 

Peat  is  a  spongy  substance,  composed  generally  of  mosses 
and  aquatic  plants  in  different  stages  of  decomposition.  It  covers 
about  2,831,000  acres  of  Ireland,  one-seventh  of  the  entire  sur¬ 
face  of  that  country,  and  the  deposits  in  the  gross  are  estimated 
to  contain  39,972,000,000  tons  of  fuel  of  the  value  of  $4,250,000,- 
000.  Scotland  and  the  far  north  down  to  the  borders  possess 
great  deposits  of  peat,  and  in  England  and  Wales  there  are 
some  6,000,000  acres  of  deposit.  In  the  Newcastle  consular  district 
there  are  several  extensive  deposits,  in  the  neighborhood  of 
Consett,  20  miles,  and  Scaleby,  about  60  miles,  distant  from 
Newcastle.  The  apathy  shown  in  this  country  as  to  the  utiliza¬ 
tion  of  this  great  natural  resource  may  be  attributed  to  the  fact 
that  coal  is  so  plentiful  and  that  the  paper-making  industry  has 
declined  to  a  great  extent,  the  supplies  coming  mostly  from 
abroad. 

The  Many  Uses  of  Peat. 

It  is  interesting  to  consider  what  can  be  made  from  peat. 
First  of  all  there  is  peat  fuel  and  peat  charcoal,  and  in  the  mak¬ 
ing  of  these  such  by-products  result  as  naphtha,  sulphate  of 
ammonia,  aectic  acid,  tar,  and  paraffin  wax.  Then  there  is  moss 
litter,  already  an  important  industry  upon  the  continent,  ma¬ 
nure,  preservatives  and  sheep  dips,  paper,  cardboard  and  mill 
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boards,  disinfectants,  artificial  wool,  surgical  wool,  and  filtering 
and  absorbing  material. 

When  carried  out  on  a  large  scale  the  low  distillation  of 
peat  yields  a  profit  of  $275  per  100  tons,  and  the  principal  re¬ 
sultants  are  some  35  tons  of  peat  charcoal  and  lj4  tons  of  sul¬ 
phate  of  ammonia.  It  is  from  peat  charcoal  that  the  carbon 
pencils  for  the  electric  arc  lights  are  obtained,  and  of  these 
Germany  has  the  exclusive  supply  at  present.  Peat  charcoal, 
too,  promises  to  play  an  important  part  in  overcoming  the 
smoke  nuisance,  and  it  has  recently  been  used  extensively  and 
successfully  in  the  form  of  briquets  for  smelting  iron  ore.  Peat 
can  produce  an  excellent  quality  of  gas  for  lighting  and  for 
power,  and  the  value  of  the  fuel  as  a  producer  of  electricity  has 
yet  to  be  considered.  At  the  Felling  shore  paper  mills  (near 
Newcastle),  an  excellent  brown  paper,  water  proof,  has  been 
made  from  an  80  per  cent  mixture  of  peat.  This  paper  could  be 
bleached  white.  Peat  fiber  is  an  excellent  binding.  In  this  con¬ 
nection  it  may  be  mentioned  that  experiments  in  brick  and 
earthenware  making,  the  peat  being  mixed  with  proper  kinds  of 
clay,  have  had  promising  results. 

As  to  its  health-giving  qualities  it  is  used  in  medicine  for 
antiseptic  wools  and  dressing,  but  its  chief  value  to  the  physi¬ 
cian  lies  in  its  employment  for  peat  baths.  Properly  used,  a 
peat  bath  is  invigorating.  Often  workmen  employed  in  the 
peat  fields  will  have  a  peat  poultice  applied  to  some  wound, 
this  being  considered  locally  as  one  of  the  best  healing  reme¬ 
dies  that  can  be  used. 


A  PROPOSED  EXPERIMENT  IN  CHEAP  PEAT'FUEL 
WINNING  FOR  POWER  PURPOSES. 


By  Thomas  Tomlinson.* 

The  paper  which  the  author  has  the  honor  to  present  to  you 
this  evening  is  at  once  a  continuation  and  an  expansion  of  that 
read  before  you  four  years  ago.  In  it  the  author  showed  that, 
contrary  to  ideas  generally  held — and  held  by  him  a  year  before 
— hand-won  peat  was  cheaper  than  machine-made  peat.  This 
seems  to  be  now  accepted.  At  any  rate,  for  the  unwontedly  long 


*Read  before  the  institution  of  Civil  Engineers  of  Ireland,  Janu¬ 
ary  8th,  1913. 
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period  of  four  years  we  have  not  had  in  Ireland  any  peat-coal 
propositions.  In  the  paper  of  1908  was  outlined  a  proposed 
scheme  of  peat-winning  on  the  large  scale  which  a  central  power 
scheme  will  demand.  The  present  paper  gives  a  detailed  and 
priced  scheme  to  this  end — this  being  the  form  in  which  engin¬ 
eers  can  best  discuss  a  project. 

The  reason  the  author  ventures  again  to  bring  this  matter 
before  you,  and  in  this  precise  and  limited  form,  is  that, 
although  the  point  presented  for  your  criticism  is  only  a  small 
one  in  the  large  question  of  the  commercial  possibility  of  very 
cheap  electrical  power  from  great  central  stations  supplied 
with  fuel  from  the  bogs,  it  is  the  point  so  far  as  we  are  con¬ 
cerned.  It  is  the  only  point  in  which,  in  our  present  state  of  in¬ 
dustrial  development,  we  can  get  data  for  ourselves.  It  is  also 
the  point  on  which  commercial  feasibility  of  the  utilization  of 
the  bogs  hinges.  A  speaker  recently  summed  up  the  position 
by  quoting  the  dictum  of  a  German  engineer  who  had  studied 
the  question  of  power  from  peat-fuel  on  the  Continent  and  in 
Canada:  “We  know  that  the  gas  engine  is  right,  we  know  that 
the  gas  plant  is  right.  It  is  the  peat  end  of  the  proposition 
which  has  not  yet  been  mastered,  and  until  this  part  receives 
proper  attention  there  cannot  be  any  success  on  a  large  scale.’’ 
This  is  a  terse  and  accurate  summary  of  the  position. 

“Success  on  a  large  scale,”  then,  depends  upon  the  point 
the  author  brings  before  you  a  second  time.  It  is  worth  while 
to  set  out  what  “success  on  a  large  scale”  means  to  us. 

(1)  It  means  electrical  energy  available  for  light,  heat, 
power,  and  electro-chemical  and  metallurigical  processes  spread 
broadcast  at  a  price  otherwise  unattainable. 

We  are  at  the  cross  roads.  We  must  either  speed  up  our 
industries  and  facilitate  the  opening  up  of  new  ones,  cheapen 
transit,  encourage  labor,  provide  openings  for  colleges,  and  for 
the  pick  of  our  rural  population,  not  content  in  these  days  to 
live  as  farm  laborers ;  or  we  must  drop  behind  by  mere  efflux 
of  population — and  that  certainly  not  of  the  least  capable  and 
enterprising  part. 

(2)  It  means  a  profitable  and  safe  outlet  for  Irish  capital 
in  the  development  of  Ireland. 

Irish  capital — what  of  it  is  not  lost  in  the  periodical  raids 
of  astute  financiers — is  mostly  hoarded,  or  is  spent  in  develop¬ 
ing  other  countries. 

Remembering  how  the  savings  of  the  French  peasants  were 
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poured  out  in  1871  to  rid  the  soil  of  France  of  the  Germans, 
and  that  the  German  Navy  League  is  collecting  a  million  a  year 
to  insure  her  “place  in  the  sun,”  it  does  not  seem  to  be  assum¬ 
ing  too  much  to  assert  that  there  is  enough  practical  patriotism 
and  shrewd  common  sense  in  Ireland  to  back  her  future  (and 
insure  it)  if  her  engineers  had  mastered  our  little  bit  of  the 
problem,  if  her  business  men  had  approved,  and  if  her  politi¬ 
cians  were  ready  to  aid,  that  is  to  say,  if  the  problem  is  shown 
to  be  solvable,  the  money  can  be  found. 

(3)  It  means  in  every  real  sense  a  new  Ireland,  by  the 
addition  year  by  year  to  its  cultivatable  area.  Hundreds  of 
years  hence  it  will  mean  an  addition  of  4,600  square  miles,  or 
3,000,000  acres. 

The  Dutch  have  actually  made  such  an  addition  to  Holland 
during  the  last  three  hundred  years.  Mr.  M’Meadows,  a  mem¬ 
ber  of  a  Commission  appointed  to  examine  into  Dutch  methods 
of  peat  utilization,  wrote  in  1873  : 

“At  Hoogerzand  and  Sappemeer  we  have  seen  old  colonies 
created  by  men  of  the  seventeenth  century,  but  in  Avereest 
we  have  seen  the  works  of  men  of  our  own  day.  A  few  years  back 
the  only  tree  that  formerly  grew  on  this  old  heath  was  pointed 
out;  it  was,  I  think,  a  birch.  Now,  rich  plains  with  clumps  of 
verdure,  orchards,  and  new  plantations  spring  up  as  if  by  en¬ 
chantment.  On  all  sides  fields  are  formed.” 

And  again : 

“The  working  of  the  peat  fields  in  the  Netherlands,  re¬ 
garded  as  a  principle  of  industrial  and  agricultural  wealth,  has 
created  entire  provinces;  it  has  supplied,  and  still  supplies,  em¬ 
ployment  for  the  needy  classes,  and  it  has  transformed  houseless 
wanderers  into  owners  of  the  soil.”  We  thus  see  what  the  Neth¬ 
erlands  owe  to  peat. 

(4)  It  means  the  saving  to  Ireland  in  the  immediate  fu¬ 
ture  of  much  of  the  money  now  spent  on  coal  to  run  her  indus¬ 
tries,  and  more  and  more  as  years  go  by. 

What  this  may  amount  to  the  author  does  not  know,  but 
the  published  records  of  the  five  electrical  enterprises  around 
Dublin  show  an  expenditure  for  coal  of  £24,000  per  annum, 
and  in  Belfast  of  £15,000  even  now,  and  growing  yearly. 

It  is  not  to  be  supposed  that  the  author  thinks  these  loads 
now  available.  The  big  station  would  have  to  pick  up  its  load 
bit  by  bit ;  towns,  factories,  steam  tramways,  new  industries 
attracted  by  cheap  power.  The  big  loads  from  the  established 
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electrical  undertakings  would  come  later.  But  come  in  the  end 
they  certainly  would  if  peat  can  be  got  at  the  price  the  author 
believes  it  can,  and  if  coal  continues  to  rise  in  price. 

So  much  for  the  question  as  to  what  success  in  this  matter 
means  to  Ireland.  Let  us  now  see  how  much  surer  we  are  of 
success  now  than  four  years  ago — except  in  the  one  point  which 
is  the  subject  of  this  paper.  In  this  nothing,  so  far  as  the 
author  knows,  has  been  done  in  Ireland,  and  it  is  Irish  condi¬ 
tions  we  have  to  consider  in  this  respect. 

(1)  Mr.  Hamilton  Robb,  of  Portadown,  is  running  his 
factory  by  400  b.  h.  p.  of  gas  engines,  driven  by  peat  gas,  with 
a  saving  of  £400  a  year  over  the  cost  with  anthracite.  A  small 
thing,  true,  but  of  good  omen. 

(2)  A  20-ton  per  day  plant  tvas  erected  in  Westphalia, 
Germany,  as  a  demonstration.  This  plant  was  tested  under  the 
auspices  of  the  Minister  for  Agriculture  of  Prussia. 

(3)  In  consequence  of  the  satisfactory  nature  of  these 
tests,  a  large  central  electric  station  was  erected  upon  a  peat 
bog  twenty-five  miles  from  Osnabruck  (Hanover).  This  im¬ 
portant  town  (39,000  inhabitants),  has  shut  down  its  steam- 
driven  station  and  is  now  taking  current  transmitted  at  30,000 
volts  from  the  central  station.  The  gas  plant  is  capable  of 
gasifying  and  recovering  the  'by-products  from  210  tons  per 
day  of  24  hours,  of  air-dried  peat  containing  30-40  per  cent  of 
moisture.  The  gas  drives  3  double-acting  tandem  gas  engines, 
each  of  1,150  b.  h.  p.  coupled  by  alternators  running  parallel. 
The  current  is  also  distributed  over  an  area  of  about  25  miles 
radius. 

(4)  At  an  electric  central  station,  situated  near  Orantona 
(Lucca,  Italy),  gas  is  generated  and  by-products  recovered 
from  100  tons  of  peat  per  day.  Part  of  the  gas  is  used  in 
three  -500  b.  h.  p.  double-acting  gas  engines  driving  alternators 
in  parallel. 

The  current  is  distributed  over  the  surrounding  district, 
and  to  the  town  of  Pontedera,  fourteen  miles  from  the  plant. 
The  supply  has  been  uninterrupted  since  the  starting  of  the 
plant  two  years  ago,  and  the  author  is  informed  the  results 
obtained  have  considerably  exceeded  the  guarantee  given  by  the 
makers. 

The  peat  used  contains  1.45  per  cent,  of  nitrogen,  and 
yields  over  100  pounds  of  sulphate  of  ammonia  per  ton  oi 
theoretically  dry  peat. 
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This  plant  is  now  being  increased  in  capacity. 

(5)  The  Canadian  Government  is  engaged  in  extensive 
experiments  in  the  matter  of  peat  gasification. 

(6)  The  address  of  the  President  of  the  Institution  of 
Electrical  Engineers  (Mr.  Ferranti),  in  November,  1910,  was 
entirely  devoted  to  the  subject  of  big  central  generating  sta¬ 
tions  with  ammonia  recovery  (using  coal,  of  course),  and  two 
papers  of  the  session  were  on  long-distance  transmission  of 
electrical  energy. 

(?)  A  gas-fired  boiler,  evaporating  6,600  pounds  of  wat:r 
per  hour,  on  the  Bonecourt  surface  combustion  system,  has 
been  tested,  and  it  is  stated  to  have  given  the  extraordinary 
thermal  efficiency  of  95  per  cent  with  an  enormously  increased 
steaming  capacity  per  square  foot  of  heating  surface,  over  the 
coal-fired  boiler. 

If  this  system  ‘be  successful  in  practice  it  will  place  the  big 
and  cheap  steam  turbine  unit  at  the  service  of  the  gas-power 
station  and  reduce  capital  and  running  charges. 

Having  tried  to  show  you  the  importance  of  the  problem, 
the  author  proceeds  to  make  his  modest  contribution  to  its 
solution. 

Selection  of  Bog  for  Experiment. — The  principal  require¬ 
ments  are : 

(1)  A  stream  or  lake  close  by,  into  which  the  bog  can  be 

drained. 

(2)  This  stream  or  lake  below  level  of  bottom  of  bog. 

(3)  This  stream  separated  from  the  bog  by  a  low  and 
narrow  ridge  not  of  rock. 

(4)  The  bog  without  springs  or  morasses  near  the  part  to 
be  experimented  on. 

(5)  The  bog  not  of  excessive  depth. 

(6)  The  district  not  subject  normally  to  severe  frost. 

(7)  The  bog  already  in  successful  operation  and  with 
skilled  labor  in  ‘bog  work  available. 

(8)  Electric  power  available. 

Observation  Station  and  Instruments. — For  the  practical 
value  to  the  country  of  the  experiment  the  essentials  are: 

Accurate  observations,  noted,  annotated  and  published,  of 
the  factors  involved  in  the  operation  of  drying. 

On  the  Bog. — (a)  Meteorological — Rainfall,  air  saturation, 
sunshine,  direction  and  force  of  the  wind. 

(b)  Engineering— Flow  of  water  from  the  bog,  rate  of 


98  JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


sinkage  of  drained  bog,  loss  of  moisture  contents,  costs  of  oper¬ 
ation,  rates  of  progress. 

Off  the  Bog. — (c)  Chemical — Nitrogen  contents,  variation 
with  drainage  and  exposure,  recoverable  percentage,  cost  of  re¬ 
covery. 

General  Scheme. — Suppose  a  bog  is  selected  and  the  ex¬ 
periment  decided  on,  the  author  submits  the  following  as  a 
general  scheme  of  operations  following  the  initial  survey  and 
borings  to  determine  the  suitability  of  the  bog  selected. 

Observation  Station  and  Instruments. — The  observation 
station  and  instruments  should  be  first  installed.  The  observa¬ 
tion  station  would  be  a  wooden  removable  hut  overlooking  the 
bog.  The  necessary  instruments  would  be : 

Level,  fixed  on  stone  pillar  overlooking  the  area. 

Anemometer. 

Sunshine  recorder. 

Wet  and  dry  bull)  thermometer. 

Barometer. 

Rain  gauge. 

Apparatus  for  evaporation  and  estimation  of  water  con¬ 
tents. 

Two  “V”  notches  to  measure  water  flow. 

Preferably  all  instruments  except  level  and  apparatus  for 
evaporation  should  be  self  recording  and  paper  synchronously 
driven. 

Surface  and  Bottom  Drainage. — The  first  step  towards  this 
is  to  cut  through  the  lip  of  the  containing  saucer  and  run  the 
main  drain. 

A  “V”  notch  with  automatic  water-flow  recorder  should 
be  placed  at  the  cutfall  of  the  main  drain. 

Intercepting  drains  should  be  cut,  and,  if  possible,  led  off 
the  bog  clear  of  the  main  drain,  or  if  this  be  not  possible 
then  they  should  be  connected  together  and  their  combine  1 
delivery  into  the  main  drain  be  measured  by  a  second  “V” 
notch. 

Following  this,  all  drains  should  be  cut  to  the  depth  of 
say  5  feet,  then  all  above  5  feet  deepened  to  10  feet,  then  all 
above  10  feet  deepened  to  1 1  feet,  and  finally  all  above  15  feet 
sunk  to  the  full  depth  of  20  feet,  which  is  the  assumed  depth 
of  the  bog. 

The  general  plan  of  this  general  drainage  is  to  insure  the 
surface  and  bottom  drainage  of  four  isolated  bog  masses,  eacli 
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of  10  acre  area  and  each — for  a  supposed  depth  of  20  feet — - 
containing-  24,000  tons  of  water-free  peat. 

The  system  of  main  drain  sinking,  which  requires  seven 
lines  of  parallel  drains  to  each  dividing  drain  sunk  to  the  full 
depth  of  20  feet,  errs  on  the  side  of  safety  against  closing  of 
main  drains. 

The  estimate  of  costs  of  these  drains  being  based  on  the 
full  unshrunken  depth  of  the  bog,  whilst  their  construction  is 
expected  to  spread  over  some  two  years,  during  which  period 
vertical  shrinkage  up  to  50  per  cent,  may  be  expected,  is  cer¬ 
tainly  excessive.  On  a  very  dry  bog  certainly  5  lines  would 
be  ample. 

It  is  to  be  noted  that  this  system  of  gradual  sinking  gives 
a  dry  space  within  the  outside  drains  upon  which  work  can  be 
carried  on  in  all  weather  in  which  outdoor  work  is  possible. 

Final  Drying  of  Isolated  Masses. — The  four  isolating  and 
top-and-bottom  drained  sections,  each  of  10  acres  and  each 
containing  24,000  tons  anhydrous,  or  96,000  tons  water-free  in 
all,  would  have  been,  at  the  termination  of  the  general  drain¬ 
age,  under  continuous  observation  for  shrinkage  for  two  years 
and  the  curves  of  the  shrinkage  under  the  attained  conditions  of 
top  and  bottom  drainage  would  be  known. 

Quite  conceivably  the  final  shrinkage  in  10  acre  plots  might 
not  have  been  reached  even  in  the  mass  first  isolated,  and  as  it 
is  obvious  that  the  greatest  economy  is  to  be  attained  by  getting 
the  maximum  shrinkage  with  minimum  labor  in  drain  cutting,  it 
might  not  be  the  most  economical  plan  to  at  once  proceed  to  cut 
up  even  the  first  mass.  But  for  the  sake  of  the  continuity  of  the 
experiment  assume  that  this  would  be  done — one  mass  being 
kept  untouched  until  the  actual  final  shrinkage  had  been  definitely 
ascertained.  It  is  most  important  from  the  point  of  view  of 
practical  exploitation  to  know  how  far  ahead  general  drainage 
should  be  carried  out. 

Intensive  Drainage. — In  this  matter  of  the  relative  width 
of  the  walls  and  drains  for  final  drying  down  to  60  per  cent, 
there  are  no  data.  It  can  only  be  settled  by  trial. 

There  will  be  no  question  of  the  closing  of  drains,  how¬ 
ever  narrow,  since  the  general  drainage  will  have  consolidated 
the  bog;  but  the  rate  of  drying  may,  and  probably  will,  depend 
upon  the  relative  widths  of  the  walls  and  drains,  so  that  these 
dimensions  may  depend  upon  the  rate  at  which  we  require  the 
bog  mass  to  dry. 
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For  comparative  estimates  assume  the  first  section  isolated 
to  have  shrunk  from  20  feet  to  10  feet,  and  to  be  cut  up  into 
walls  9  feet  and  drains  9  inches — the  second  into  walls  4  feet 
6  inches  and  drains  9  inches,  and  the  third  into  walls  3  feet, 
drains  9  inches. 

The  drains  are  wider  than  the  author  thinks  necessary, 
and,  therefore,  the  estimate  will  be  on  the  safe  side. 

The  first  section  will  require  68  drains  of  a  total  length  of 

8.5  miles,  the  second  126  drains  of  a  total  length  of  15.75  miles, 
the  third  176  drains  of  a  total  length  of  22  miles. 

Final  Cutting  Up  and  Carriage  to  Producer. — Here  again 
there  are  no  data.  The  best  all  around  plan  would  depend  a 
good  deal  upon  the  demands  of  the  producer  manufacturers  as 
to  size  of  blocks  and  degree  of  regularity  as  to  size. 

The  stuff  might  be  cut  out,  dug  out,  or  grabbed  out. 

For  estimating  purposes  we  may  assume  it  grabbed  out  in 
blocks  of  one-third  of  a  cubic  yard — each  containing,  say,  100 
pounds  of  anhydrous  peat. 

At  30  operations  per  hour  this  would  give  1.5  tons  per 
hour,  or  15  tons  in  a  ten  hour  day,  at  a  labor  cost  of  10  shil¬ 
lings,  say  (3  men),  or  at  a  cost  of  8  pence  per  anhydrous  ton. 
Allowing  4  pence  per  anhydrous  ton  for  haulage  and  handling 
at  the  producer,  we  have  a  probable  total  cost  of  cutting  out 
and  delivery  at  the  producers  of  12  pence  per  anhydrous  ton. 

The  Cost. — We  are  now  in  a  position  to  estimate  the  cost 
of  the  various  stages  of  the  experiment. 

The  author  assumes  the  cost  of  drain  cutting  with  the 
Dolberg  machine  to  be  6  pence  per  cubic  yard.  The  figures 
given  in  his  paper  “The  Cost  of  Getting  and  Drying  Peat”  is 

5.5  pence  per  cubic  yard,  the  plant  being  hand-operated.  This 
figure  includes  the  cost  of  laying  out,  piling,  and  stacking.  The 
output  of  the  machine  can  certainly  be  increased  by  electric 
driving. 

The  Dodberg  cutter,  hand-operated,  is  not  as  economical  as 
hand  work,  but  it  enables  deep  and  narrow  drains  to  be  cut. 

At  6  pence  per  cubic  yard  a  drain  5  feet  deep  and  9  inches 
wide  costs  21  shillings  per  100  yards,  or  £18,  10s.  per  mile. 

The  work  done  per  day  is  42  cubic  yards,  or  about  100 
yards  run,  and  the  return  in  stacked  peat  is  about  5  tons  anhy¬ 
drous,  costing,  therefore,  7  shillings  per  ton,  anhydrous. 
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The  Cost  of  General  Drainage. 

Dividing  Drains. 

£  s.  d. 

1J4  miles  5  feet  deep,  9  inches  broad,  at  £18  10s .  32  7  6 

1  yh  miles  10  feet  deep,  9  inches  broad,  at  £37 .  64  15  0 

1 miles  15  feet  deep,  9  inches  broad,  at  £55  10s.  ...  97  2  6 
%  mile  20  feet  deep,  18  inches  broad,  at  £150 . 131  15  0 

Surface  Drains. 

1  y2'  miles  5  feet  deep,  9  inches  broad,  at  £18  10s .  27  15  0 

Intercepting  Drains. 

1  mile  5  feet  deep,  9  inches  broad,  at  £18  10s .  18  10  0 

Main  Drain. 

Y\  mile,  20  feet  deep,  18  inches  wide,  equal  to  6  miles 

5  feet  deep,  9  inches  broad,  at  £18  10s . Ill  0  0 

£483  5  0 

Add  for  cutting  through  lip  of  saucer,  say .  47  7  6 


£530  12  6 

Against  this  cost  of  £530  12s.  6d.  there  will  be  1,400  anhy¬ 
drous  tons  of  peat  cut  from  the  drains  and  stacked  on  the  bog 
and  94,560  anhydrous  tons  in  four  drained  masses. 

The  cost  over  the  whole  96,000  tons  is  1.33  pence  per  anhy¬ 
drous  ton. 

The  time  of  completion  (one  machine  and  one  gang)  is  474 
full  working  days. 

The  Cost  of  Intensive  Drainage  of  Three  Plots. 

(1)  First  10  acre  plot — Walls  9  feet,  drains  9  inches. 

The  drains  are  equivalent  to  17  miles  of  5  feet  by  9  inch 

drains. 

The  cubic  yards  =12,500 

Anhydrous  tons  cut=  1,872 

Time  =  300  working  days 

Cost  =  £315 

The  cost  of  the  intensive  drainage  in  the  whole  24,000  tons 
of  the  mass  is  at  the  rate  of  3.15  pence  per  anhydrous  ton. 

(2)  Second  10-acre  plot — Walls  4  feet  6  inches,  drains  9 
inches.  The  drains  are  equivalent  to  31.5  miles  of  5  feet  by  9 
inch  drains. 


102  JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


The  cubic  yards  =23,100 
Anhydrous  tons  cut=  3,465 
Time  =  550  days 

Cost  =  £583  15s. 

The  cost  of  the  intensive  drainage  of  the  whole  24,000  tons 
of  the  mass  is  at  the  rate  of  5.83  pence  per  anhydrous  ton. 

(3)  Third  10-acre  plot — Walls  3  feet,  drains  9  inches. 

The  drains  are  equivalent  to  44  miles  of  5  feet  by  9  inch 
drains. 

The  cubic  yards  =32,300 
Anhydrous  tons  cut=  4,840 
Time  =  770  working  days 

Cost  =  £814 

The  cost  of  the  intensive  drainage  of  the  whole  24,000  tons 
of  the  mass  is  at  the  rate  of  8.14  pence  per  anhydrous  ton. 
Total  Cost  of  the  Four  Plots. 

(1)  For  10-acre  plot,  undivided — 

General  drainage  =  1.33  pence  per  anhydrous  ton 
Intensive  drainage  =  0.00 
Cutting  and  haulage=12.00 


Total  =13.33  “  “ 

(2)  For  10-acre  plot — Walls  9  feet,  drains  9  inches. 
General  drainage  =  1.33  pence  per  anhydrous  ton 
Intensive  drainage  =3.15 
Cutting  and  haulage=12.00 


Total  =16.48  “  “ 

(3)  For  10  acre  plot — Walls  4  feet  6  inches,  drains  9 
inches. 

General  drainage  =  1.33  pence  per  anhydrous  ton 
Intensive  drainage  =  5.83  “  “  “ 

Cutting  and  haulage=12.00  “  “ 


Total  =19.16  “  “ 

(4)  For  10-acre  plot- — Walls  3  feet,  drains  9  inches. 
General  drainage  =  1.33  pence  per  anhydrous  ton 
Intensive  drainage  =  8.14  “  “ 

Cutting  and  haulage=12.00  “ 


=21.47 


u  a 


Total 


u 
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Expenditure,  Progress,  Return  in  Cut  and  Stacked  Peat. 


Time 

Cut  Peat 

(working 

(anhydrous 

Cost  in 

£  days) 

tons.) 

General  drainage  . 

530 

435 

1,440 

Intensive  drainage  (1st  plot). 

315 

300 

1,870 

Intensive  drainage  (2nd  plot) 

583 

550 

3,460 

Intensive  drainage  (3rd  plot) 

814 

770 

4,840 

Totals  . £2,242 

2,055 

11,610 

The  working  days  are  taken  as  for  one  Dol'berg  machine, 
hand  driven,  at  42  cubic  yards — 100  yards  run  of  5  feet  by  9 
inch  drain  per  day.  At  250  working  days  per  annum  2  ma¬ 
chines  and  2  gangs  would  take  about  4  years. 

At  the  end  of  that  time  there  would  be  11,610  tons  anhy¬ 
drous  peat  stacked  on  the  bog,  60,390  tons  anyhydrous  peat  ex¬ 
posed  by  intensive  drainage,  and  24,000  tons  anhydrous  peat 
still  in  10  acre  block  under  observation. 

It  is  worth  while  noting  that  the  peat  cut  from  the  drains 
and  stacked  on  the  bog  is  at  4  shillings  per  anhydrous  ton — 
just  equal  in  value  to  the  whole  sum  expended — £2,242.  The 
reason  of  this  is  that  while  for  the  1,440  tons  anhydrous  cut 
from  the  general  drains  40  cubic  yards  only  had  to  be  cut  to  get  3 
tons  anhydrous,  for  the  10,170  tons  anhydrous  cut  for  intensive 
drainage,  20  cubic  yards  only  had  to  be  cut  to  get  3  tons  anhy¬ 
drous  peat  because  of  the  shrinkage. 

The  average  cost  of  the  72,000  tons  of  peat  fuel  ready  for 
removal  is  7.5  pence  per  anhydrous  ton. 

To  remove  the  11,610  tons  cut  and  stacked  would  cost  4 
pence  per  ton ;  to  cut  and  remove  the  60,390  tons  exposed  would 
cost  12  pence  per  ton. 

The  average  cost  of  the  whole  72,000  tons  at  the  producers 
would  be  18  pence  per  anhydrous  ton. 

There  would,  of  course,  be  allowance  for  broken  peat,  for 
the  cost  of  the  bog,  for  power,  for  interest  and  depreciation  on 
tools  and  appliances.  On  the  other  hand,  there  is  a  very  great 
probability  that  the  cost  of  excavating  the  drains  and  saving  the 
peat  cut  from  them  will  be  less  than  the  6  pence  per  cubic 
yard  taken. 

In  any  case  a  certain  amount  of  peat  with  producer  ashes 
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would  have  to  be  left  for  mixing  with  the  bog  subsoil,  so  that 
the  waste  is  not  lost. 

The  author  has  not  charged  against  the  peat  won  the  cost 
of  the  observation  station  and  instruments,  nor  the  cost  of  the 
special  supervision  of  the  experiment. 

These  would  be  a  capital  charge  over  the  whole  bog  area  to 
be  dealt  with  in  the  case  of  a  private  experiment  and  a  capital 
charge  over  the  whole  bog  area  of  Ireland  if  the  experiment  were 
undertaken  by  a  Government  department. 

The  equipment  of  the  observation  station  and  provision  of 
two  Dolberg  cutters  would  probably  cost  about  £1,000,  and 
special  supervision  over  the  four  years  about  £1,000. 

It  may  certainly  be  taken  that  £5,000  spread  over  four 
years  would  cover  the  cost  of  the  complete  experiment,  and 
that  the  value  of  the  peat  standing  in  the  bog  would  be  worth 
more  than  the  total  sum  expended. 

The  Results. 

(1)  Priceless  records  of  a  decisive  experiment  on  the  bold¬ 
est  lines  yet  proposed  for  the  economical  exploitation  of  the 
country’s  biggest  financial  asset. 

(2)  96,000  tons  at  an  average  of  about  1  shilling  per  an¬ 
hydrous  tons  standing  ready  for  removal  and  utilization,  includ¬ 
ing  costs  not  properly  chargeable  against  this  tonnage  at  all. 

(3)  The  certainty  that  if  the  figures  the  author  has  given 
can  be  attained,  or  that  peat  can  be  got  to  the  producers  at 
2  shillings  per  anhydrous  ton— which  is  the  figure  indicated  as 
attainable  with  all  costs — then  the  exploitation  of  the  bogs  af 
Ireland  for  electrical  power  with  sulphate  of  ammonia  recovery, 
is  a  perfectly  sound  business  proposition.  In  fact,  it  is  believed 
to  be  sound,  with  average  nitrogen  contents,  at  4  shillings  per 
anhydrous  ton.  That  is  to  say,  at  this  price  the  net  volume  of 
the  sulphate  of  ammonia  recovered  covers  the  cost  of  the  fuel. 

Thus  the  author’s  figures  show  a  100  per  cent,  margin  for 
contingencies. 
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RECENT  EXPERIENCE  AND  PROGRESS  IN  MOOR- 
CULTIVATION  IN  GERMANY.* 


By  Prof.  Tacke,  of  Bremen. 


The  investigation  of  the  natural  history  of  moors  in  gen¬ 
eral,  and  of  the  scientific  basis  of  their  agricultural  utilization 
in  particular,  is  arousing  interest  in  ever-widening  circles.  The 
work  of  the  Institutes  specially  devoted  to  moor  investigations 
(Moor-Versuchs-Anstalten)  and  of  the  Geological  Institute  of 
the  country  and  of  numerous  individual  investigators  is  being 
successfully  directed  to  the  extension  of  our  knowledge  of  the 
origin,  formation  and  alterations  of  the  various  types  of  moors 
from  the  geological,  botanical  and  chemical  standpoints. 
Remarkable  efforts  have  also  been  made  with  the  object  of  ob¬ 
taining  uniform  definitions  of  the  terms  employed  in  the  study 
of  moors,  and  a  classification  of  the  various  peat  and  moor 
formations,  which  however,  have  not  yet  led  to  conclusive  re¬ 
sults. 

Of  special  importance  from  a  practical  point  of  view 
is  the  not  yet  fully  settled  controversy  as  to  the  existence  of 
so-called  humic  acids,  especially  in  free  form.  While,  on  the 
one  hand,  attempts  are  made  to  prove  that  all  the  phenomena 
attributed  to  reactions  of  free  humic  acids,  consequently  chemi¬ 
cal  processes,  are  nothing  else  than  purely  colloidal  or  physical 
effects,  on  the  other  hand,  the  view  is  held,  on  the  strength  of 
extensive  researches  and  experiments,  that  the  undeniably  col¬ 
loidal  state  of  humic  substances  does  not  by  any  means  exclude 
the  existence  of  real  humic  acids  and  of  chemical  reactions 
caused  by  them. 

Extensive  researches  upon  the  bacteriological  conditions  in 
untouched  and  cultivated  moors  allowed  striking  differences  in 
the  kind  and  number  of  the  existing  lower  organisms  to  be 
recognized,  as  well  as  the  great  effect  produced  upon  them  by 
the  various  operations  of  cultivation.  Both  bacteriological  and 
chemical  investigations  proved  that  the  very  energetic  decom¬ 
position  of  nitrogen  compounds,  which  takes  place  in  moor  soils, 
under  some  circumstances  to  the  detriment  of  the  yield,  can  be 
of  a  purely  chemical  nature.  Closely  connected  with  this  ques¬ 
tion  is  that  of  the  unfavorable  effect  of  heavy  liming  on  sour 

*From  the  Monthly  Bulletin  of  Agricultural  Intelligence  and  Plant 
Diseases,  March,  1914. 
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moor  soils  and  those  poor  in  lime,  which  in  spite  of  much  re¬ 
search  has  not  yet  found  a  satisfactory  explanation. 

Of  practical  importance  is  the  result,  that  the  quantity  of 
lime  to  be  added  to  very  acid  moor  soils  lacking  in  lime,  es¬ 
pecially  when  only  cereals  and  hoed  crops  are  grown,  must  be 
kept  within  narrow  limits  and  under  16  pounds  per  acre,  calcu¬ 
lated  as  calcium  oxide.  On  the  other  hand,  when  the  same  land 
is  put  to  permanent  meadow  or  pasture,  at  least  twice  as 
much  lime  should  be  spread;  under  certain  conditions,  especi¬ 
ally  with  deep  ploughing,  still  more  must  be  given  to  insure 
success.  No  injury  is  to  be  feared  here.  The  explanation  of, 
this  phenomenon,  which  at  first  sight  seems  striking,  is  that 
the  permanent  flora  of  every  good  meadow  and  pasture  con¬ 
tains  a  sufficiently  large  proportion  of  clover,  and  this  is 
favored  to  such  an  extent  by  an  abundance  of  lime  that  the 
unfavorable  effect  of  much  lime  on  the  other  forage  plants 
is  not  only  made  good  but  is  even  outbalanced.  According  to 
recent  experience,  much  stress  is  laid  on  the  minute  division  of 
the  substance  used  in  liming  moor  and  similar  soils  requiring 
lime. 

Comparative  experiments  with  various  potash  salts  on 
moors,  especially  when  strong  applications  are  used  and  on  per¬ 
manent  meadows  and  pastures,  seem  to  show  that  the  con¬ 
centrated  salts  are  more  advantageous  than  crude  salts. 

Crude  phosphates,  and  also  such  as  are  of  amorphous  outer 
texture  (soft  earthy  phosphates),  are  recognized  unanimously 
as  suitable  only  for  those  moor  soils  which  remain  very  acid 
even  under  cultivation. 

Among  the  new  nitrogenous  manures,  the  several  kinds  of 
nitrates  obtained  from  atmospheric  nitrogen  have,  in  general, 
proved  as  advantageous  on  moor  soils  as  the  nitrogenous  man¬ 
ures  hitherto  successfully  employed  (nitrate  of  soda  and  sul¬ 
phate  of  ammonia).  Nitrate  of  lime,  containing  nitrites  has 
proved  less  successful.  Cyanamide,  when  used  early  enough 
before  sowing,  has  a  greater  or  less  effect  on  nitrogen-hungry 
moors  according  to  the  state  of  cultivation  of  the  soil ;  but  the 
effect  is  generally  little  more  than  half  that  of  the  nitrogen  in 
nitrate  of  soda. 

In  the  practice  of  moor-cultivation  the  most  important  pro¬ 
cesses  and  progress  are  the  following: 

The  improvement  of  fens  rich  in  lime  and  nitrogen  by  the 
use  of  Rimpau’s  system  of  sand  covering  for  arable  land  has 
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quite  gone  out.  The  chief  reasons  against  it  are :  The  high 
technical  development  of  meadow  and  pasture  farming  moors 
all  kinds,  which  is  especially  great  on  the  true  moor  (sphag- 
economic  situation  for  the  disposal  of  animal  products;  the 
scarcity  of  agricultural  laborers  and  relatively  large  amount  of 
labor  needed  for  sanded  arable  cultivation  (while  meadows 
and  pastures  require  so  much  less)  ;  and  lastly,  the  circum¬ 
stance  that  the  natural  economic  and  personal  conditions  neces¬ 
sary  for  the  successful  execution  of  the  intensive  form  of  farm¬ 
ing  constituted  by  sanded  moor  cultivation  are  not  frequently 
found. 

The  development  of  meadows  and  pastures  on  moors  of 
all  kinds,  which  is  especially  great  on  the  true  moors  (sphag¬ 
num  bogs)  which  have  been  less  richly  endowed  by  nature  with 
plant  food,  depends  mainly  upon  the  following  program: 

(1)  The  recognition  that,  where  water  conditions  are  suit¬ 
able,  permanent  grassland  can  be  made  to  give  heavy  yields 
without  recourse  to  the  expensive  use  of  sand  as  covering 
(marshes)  or  for  mixing  with  the  surface  (moors). 

(2)  The  improved  methods  of  tillage,  which  induce  a  bet¬ 
ter  physical  condition  of  the  soil,  especially  for  new  crops,  by 
the  use  of  more  suitable  implements  (ploughs,  harrows  and 
disk  harrows  worked  by  animal  or  mechanical  power).  Among 
these,  some  rollers  especially  constructed  for  the  work  are  very 
important ;  they  compress  the  soil  after  it  has  been  broken  down 
to  a  good  tilth,  thus  improving  it  capillarity  to  the  benefit  of 
the  forage  plants  and  affording  a  firmer  footing  to  the  stock 
at  pasture.  The  regular  use  of  heavy  rollers  has  geatly  con¬ 
tributed  to  the  present  development  of  pasturing  on  unsanded 
moor  soil. 

(3)  The  exhuastive  study  of  grasses  on  moor  soils  and  f 
the  life  history  of  the  most  important  meadow  and  pasture 
plants,  which  has  led  to  the  production  of  clover  and  grass 
mixtures  suitable  to  the  most  various  objects  and  localities. 

The  yields  of  properly  laid  down  moor  meadows  and  pas¬ 
tures  are  so  satisfactory  in  all  respects  that,  they  are  equal  to 
those  of  the  best  natural  grasslands.  By  means  of  instruction  on 
the  part  of  the  moor  experiment  institutions  and  commissions 
appointed  for  the  purpose,  of  numerous  model  farms  in  which 
the  Association  for  the  Promotion  of  Moor-Cultivation  in  the 
German  Empire  has  taken  an  active  part,  and  of  some  large 
widely-known  agricultural  enterprises  of  this  kind  on  moors  and 
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fens  (East  Friesian  domain  moors/Royal  Schmolsin  Estate),  the 
knowledge  of  the  methods  and  of  the  success  obtained  had 
spread  everywhere  and  a  satisfactory  development  of  moor  cul¬ 
tivation  is  taking  place  on  all  sides,  especially  in  the  old  existing 
moor  centers  of  northwest  Germany. 

Owing  largely  to  the  interest  repeatedly  shown  by  the 
German  Emperor  in  the  progress  of  the  promotion  of  moor- 
cultivation  and  of  home  colonization  in  the  Prussian  Economic 
Council  and  in  the  German  Council  of  Agriculture,  interest  has 
been  satisfactorily  awakened  in  all  circles,  especially  in  admin¬ 
istrative  and  parliamentary  ones,  in  the  utilization  of  the  still 
existing  large  areas  of  unreclaimed  moorland,  especially  as  a 
field  for  colonization.  One  effect  of  this  is  evidently  the  recent 
appropriation  of  greater  funds  for  moor  cultivation  and  moor 
colonization,  through  which  some  State  moors  are  to  be  taken 
in  hand  and  existing  colonization  associations  are  to  be  as¬ 
sisted.  Further,  the  Prussian  agricultural  administration  has 
begun  to  institute  special  organizations  for  the  object  of  utiliz¬ 
ing  and  cultivating  moors  (offices  for  moor  and  waste  land  cul¬ 
tivation  in  the  provinces  including  much  moorland),  as  well  as 
to  provide  the  necessary  competent  staff  of  officials  by  institut¬ 
ing  courses  on  the  cultivation  of  moors  at  the  several  institu¬ 
tions  (Moor  Experiment  Station  at  Bremen,  Moor  Experi¬ 
ment  Farm  of  the  Pomeranian  Chamber  of  Agriculture  at  New 
Hammerstein  in  the  Leba  Moor,  Stolp  district,  Pomerania).  The 
State  and  the  provinces  have  already  set  aside  considerable 
sums,  especially  in  aid  of  cooperative  moor  improvements. 

A  law  for  the  protection  of  moors,  at  present  for  province 
of  Hanover,  but  which  it  is  hoped  will  be  extended  to  other 
provinces  possessing  moors,  is  intended  to  prevent  the  destruc¬ 
tion  of  valuable  moors  by  the  unsuitable  extraction  of  peat. 

Of  special  importance  is  the  profit  that  the  colonization  of 
the  large  moor  tracts  can  draw  from  the  progress  of  moor  culti' 
vation.  The  character  of  the  farms  in  the  new  colonies  is 
simple  and  safe,  owing  to  the  success  attendant  upon  the 
meadow  and  pasture  farming  on  the  moors ;  not  only  can  colon¬ 
ization  of  these  waste  lands  considerably  increase  the  home  agri¬ 
cultural  output,  especially  as  regards  animal-production,  but  the 
increase  of  small  and  medium-sized  farms,  such  as  are  especially 
suitable  for  moor  land,  represents  an  increase  of  the  strength  of 
the  nation. 
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Otis  E  Moulton,  one  of  the  founders  of  the  American  Peat 
Society,  at  one  time  Vice  President  and  always  a  very  promi¬ 
nent  and  active  members  during  its  early  history,  died  in  Bos¬ 
ton,  Mass.,  Jan.  26,  1914. 

Mr.  Moulton  was  born  in  Parsonfield,  Maine,  April  8th, 
1851,  and  during  his  later  life  made  his  home  at  Dover,  N.  H. 

His  services  to  the  Society  began  at  its  initial  meeting  at 
Norfolk,  V,a.,  in  1907,  and  culminated  in  his  term  of  office  as 
Vice  President  of  the  New  England  section,  as  provided  by  the 
original  constitution,  after  which,  ill  health  and  pressure  of  busi¬ 
ness  in  other  lines  prevented  his  taking  active  part  in  the 
Society’s  work.  As  an  officer  and  as  a  member  of  the  Society 
however  he  was  a  power  in  every  meeting  at  which  he  was  pres¬ 
ent,  and  his  wise  and  eloquent  discussion  of  problems  which 
arose  at  those  early  meetings  was  an  important  factor  in 
harmonizing  the  antagonistic  elements  and  bringing  things  to  a 
satisfactory  solution. 

Before  becoming  interested  in  Peat  as  a  fuel,  Mr.  Moul¬ 
ton  had  'been  in  business  as  a  builder,  and  later  as  Superinten¬ 
dent  of  Somersworth  Machine  Company  until  it  suspended,  when 
he  took  up  building  again,  both  as  architect  and  contractor. 
Among  the  machines  he  designed  was  an  icemaking  mach¬ 
ine  which  was  operated  in  Stanton,  Va.,  in  1890.  His  interest  in 
Peat  was  active  and  altruistic,  being  stimulated  by  the  coal  fam¬ 
ine  of  1903.  As  an  advocate  of  the  dry  process,  the  only  one  in 
which  he  saw  commercial  possibilities,  he  designed  and  patented 
a  briquetting  machine,  and  a  gatherer  in  the  form  of  an  auto- 
driven  multiple  harrow  and  suction  collector,  which  are  now 
owned  by  the  N.  E.  Fuel  Co.  of  Dover,  N.  H.  He  also  had 
plans  prepared  for  a  working  plant  as  soon  as  the  company 
should  vote  its  erection.  As  a  member  of  the  American  Peat 
Association,  Mr.  Moulton  attended  the  meeting  in  Norfolk,  1907, 
Toledo,  1908,  and  assisted  in  presiding  and  in  entertaining  in 
Boston,  1909.  Pending  action  of  the  N.  E.  Fuel  Co.  he  spent 
the  past  few  years  studying  the  mines  of  Nova  Scotia. 

Mr.  Moulton  was  a  man  of  highest  business  principle  and  a 
warm  and  faithful  friend,  and  those  of  the  Society  who  knew 
him  personally  ,  will  long  regret  that  he  is  no  longer  with  us. 
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WET  PEAT  ZONES  FOR  ARRESTING  COAL-DUST  EX¬ 
PLOSIONS. 


By  R.  Cremer. 

(Reprinted  from  The  Colliery  Guardian,  Vol.  107.) 

Periodical  watering  possesses  the  disadvantage  that  the  wet¬ 
ted  surfaces  dry  up  rapidly.  Further,  periodical  and  continuous 
watering  affects  in  most  cases  the  strata,  increasing  thereby  the 
danger  of  falls  of  roof  and  side,  and  causing  a  swelling  of  the 
floor,  whereby  in  many  cases  disturbances  in  the  ventilation 
(reduction  in  the  sectional  area)  and  also  of  the  haulage  are 
caused.  With  continuously-acting  sprayers  also  the  health  of 
the  miners  is  endangered,  as  their  clothes,  when  passing  the 
watering  zones,  become  more  or  less  thoroughly  soaked. 

For  eliminating  the  before-mentioned  drawbacks  of  wet 
zones  the  writer  has  recommended  a  method  of  establishing 
zones  by  walls  or  plates  of  peat  along  the  side  walls,  which  are 
wetted  instead  of  the  strata.  The  construction  of  such  peat  plates 
is  carried  out  in  a  simple  way  by  inserting  the  ordinary  brick¬ 
like  peat  pieces  between  wire  netting.  Hereby  handy  plates  are 
formed,  which  can  easily  be  hung  up  and  moved  along  and 
from  the  road  walls,  and  of  which  zones  of  any  length  can  be 
built. 

Peat  has  the  ability  to  absorb  water  to  the  extent  of  five  to 
six  times  its  own  weight,  and  to  retain  the  same  for  a  very 
long  period.  A  square  yard  of  peat  plates  absorbs  about  10 
gallons  of  water.  At  a  height  of  the  roads  of  2  yards  it  is  there¬ 
fore  possible,  when  peat  plates  of  the  same  height  are  provided 
on  both  side  walls,  to  accumulate  40  gallons  of  water  per  lineal 
yard,  or  2,000  gallons  of  water  in  a  peat  zone  of  50  yards. 

As  the  wetted  peat  liberates  the  water  very  slowly,  fre¬ 
quent  watering  is  not  necessary.  It  quite  suffices  to  sprinkle 
the  peat  zones  once  or  twice  a  week,  or,  in  cases  where  there  are 
water  pipes  in  existence  in  the  roads,  to  open  the  valve  of  a  per¬ 
forated  water  pipe  provided  above  and  along  the  zones. 

From  the  arrangement  and  the  capabilities  of  peat  zones  it  is 
evident  that  they  are  free  from  the  faults  before  referred  to. 
Low  in  their  first  cost  and  their  maintenance,  they  require  only 
occasional  watering,  obviate  a  contact  of  water  with  the  strata, 
and  therefore  an  increased  risk  in  fall  of  roof  and  swelling,  and 
do  not  act  deterimentally  to  the  health  of  the  men.  Apart  from 
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the  action  of  the  water  suspended  in  the  peat  upon  the  flame  of 
coal-dust  explosions,  there  is  another  important  factor  connected 
with  this  system  whereby  it  is  different  from  other  methods 
based  upon  the  action  of  cooling  the  flame — namely,  the  great 
mechanical  effect  which  the  torn-off  and  telescoped  peat  plates 
exercise  upon  flames  of  explosions,  whereby  the  heat  of  the 
flame  is  prevented  from  being  transferred  into  power.  This 
action  is  also  available  against  consecutive  explosions. 

A  series  of  tests  have  been  carried  out  at  the  testing  gal¬ 
lery  of  the  Westphalian  Mineowners’  Association  at  Derne, 
in  January,  February,  July  and  September,  1913,  with  the  fol¬ 
lowing  results : 

Test  No.  1 — In  the  round  gallery,  164  ft.  from  the  cannon, 
the  saturated  peat  plates  were  built  in  a  zone  of  5 2)4  ft. 
length,  covering  both  sides  about  4jf>  ft.  high.  Then  light  in¬ 
flammable  bituminous  coal-dust,  of  sufficient  quantity  to  pro¬ 
duce  a  thorough  explosion,  was  placed  upon  the  longtitudinal 
shelves  of  the  gallery.  The  deposting  of  the  dust  was  carried  out 
through  the  whole  length  of  the  gallery,  therefore  also  beyond 
the  zone  as  well  as  within  the  zone  itself.  In  the  explosion 
chamber  of  the  gallery,  coal-dust  was  further  whirled  up.  The 
ignition  in  the  latter  was  effected  through  a  shot  from  the  can¬ 
non  with  a  charge  of  200  grams  gelatin  dynamite.  The 
explosion  of  no  great  force  and  traveling  with  moderate  speed, 
Was  arrested  at  about  50  ft.  behind  the  peat  zone.  The  peat 
plates  remained  standing  along  the  wall  and  were  found  covered 
with  a  thin  layer  of  coal-dust,  which  was  precipitated  upon 
them  and  rendered  harmless. 

Test  No.  2. — For  the  following  test  the  laying  of  coal-dust 
was  effected  in  the  same  manner  as  before,  care  being  taken 
to  obtain  a  more  violent  and  quicker  traveling  explosion.  In 
other  respects  no  alterations  were  made.  The  explosion  traveled 
along  the  gallery  only  197  ft.,  and  therefore  was  arrested  within 
the  zone.  Its  duration  was  one  second  only.  The  inspection  of 
the  gallery  showed  that  the  peat  plates  had  partly  been  torn  off 
the  walls  and  thrown  together.  Within  the  first  part  of  the  zone 
(at  170'  ft.)  they  were  lodged  in  a  heap,  filling  up  the  sectional 
area  of  the  gallery,  which  from  the  floor  to  the  roof  measures  5 
ft.  7  in.  up  to  a  height  of  4  ft.  11  in. 

Test  No.  3 — Without  making  any  alterations  in  the  peat 
plates  thrown  together  (by  Test  No.  2)  a  further  test  was  im¬ 
mediately  made,  in  such  a  way  that  in  the  explosion  chamber, 
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the  content  of  which  is  529  cubic  feet,  a  firedamp  mixture  of  9 
per  cent,  was  ignited.  The  explosion  was  arrested  also  under 
these  conditions,  which  presented  rather  a  wet  peat  dam  than  a 
real  peat  zone.  It  forced  the  heap  of  peat  plates  16  ft.  further 
towards  the  end  of  the  gallery.  Behind  this,  at  187  ft.  the  explo¬ 
sion  flame  was  no  longer  observed. 

Test  No.  4 — In  order  to  test  the  effect  of  the  wet  peat  zone 
against  an  explosion  of  specially  great  violence,  coal  dust  was 
deposited  in  large  quantity  along  the  gallery,  and  a  strong  fire¬ 
damp  mixture  produced  in  the  explosion  chamber,  was  ignited 
by  200  gr.  gelatin  dynamite.  The  zone  was  erected  at  the 
same  place  and  in  the  same  length  as  before.  This  very  violent 
explosion  was  also  arrested  by  the  peat  zone.  It  extended  216 
ft.  in  the  gallery ;  its  duration  was  four-fifths  of  a  second.  By 
the  force  of  the  explosion  the  heavy  peat  plates,  the  total 
weight  of  which  in  the  wetted  state  was  60  cwt.,  were  thrown 
52%  ft.  i.  e.,  the  length  of  the  zone  itself,  towards  the  end  of 
the  gallery.  They  were  completely  telescoped,  and  pressed  to¬ 
gether  in  a  large  heap  deposited  at  216  ft.  of  the  gallery.  Be¬ 
yond  this  heap  which  filled  the  sectional  area  of  the  gallery 
almost  up  to  the  roof,  the  explosion  flame  did  not  extend. 

Test  No.  5 — The  peat  zone,  of  the  same  length  and  in  the 
same  position  as  with  test  No.  4,  was  built  of  plates  hung  up 
on  the  wire  ropes  stretched  along  the  sides  of  the  gallery.  The 
strong  coal-dust  explosion  was  introduced  by  firing  8.5  per  cent 
firedamp  mixture  in  the  explosion  chamber.  The  phenomena 
were  the  same  as  in  the  previous  test.  The  explosion  was  ar¬ 
rested  within  the  zone,  the  peat  plates  were  torn  off  and 
thrown  forward  up  to  65  ft.,  and  the  gallery  was  partly  covered 
with  loose,  wet  peat. 

Test  No.  6. — Without  making  any  alterations  in  the  condi¬ 
tions  after  test  No.  5,  fresh  coal  dust  was  laid  and  methane  in¬ 
troduced,  which,  as  usual,  was  ignited  from  the  cannon  by  200 
grams  dynamite,  the  conditions,  as  in  test  No.  3,  resembling 
those  of  a  consecutive  explosion  in  mines.  The  explosion, 
which  was  of  very  great  violence,  was  arrested  within  the  zone 
by  the  accumulated  peat  plates,  some  of  which  were  thrown  to 
the  mouth  and  out  of  the  gallery. 

Test  No.  7. — The  peat  zone  was  erected  in  the  same  length 
(52 %  ft.)  as  in  previous  tests,  and  at  the  same  distance  (164 
ft.)  from  the  cannon.  The  peat  plates  were  again  suspended  by 
wire  ropes.  Coal  dust  was  provided  all  along  the  gallery  (1 
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kilog.  per  meter),  8.5  per  cent,  of  methane  was  introduced  in  the 
explosion  chamber,  which  was  ignited  by  200  grams  of  dyna¬ 
mite.  The  explosion  flame  extended  to  about  216  ft.  in  the  gal¬ 
lery;  beyond  this  no  flame  could  be  observed.  At  216  ft.  the 
peat  plates  were  found  telescoped  together. 

Test  No.  8. — A  further  explosion,  carried  out  immediately 
after  test  No.  7,  under  the  then  prevailing  conditions  (as  in 
test  No.  6)  was  again  arrested  by  the  telescoped  peat  plates,  no 
flame  being  observable  beyond  216  ft.  The  accumulated  peat 
plates  were  partly  moved  thereby  50  ft.  towards  the  end  of  the 
gallery. 

Besides  the  advantage  of  localizing  explosions  with  secur¬ 
ity,  the  writer’s  wet  peat  zones  have,  by  their  adoption  in  the 
various  collieries  and  the  tests  carried  out  with  them,  proved  to 
possess  the  following  superiority  over  other  methods : — Coal 
dust  precipitates  easily  upon  the  rough  surface  of  the  peat,  and 
becomes  wet  and  harmless.  Against  consecutive  explosions  peat 
zones,  whether  they  have  remained  intact  or  been  torn  off,  offer 
the  same  security  as  against  the  initial  explosion.  Their  initial 
cost  of  installing  is  low,  their  upkeep  exceedingly  small.  Wet 
peat  is  an  excellent  and  handy  material  for  erecting  fire  proof 
dams,  and  for  extinguishing  fires  underground.  Peat,  absorbing 
water  energetically,  always  retains  its  ability  in  this  respect  by 
pouring  upon  it  buckets  of  water,  which,  if  poured  direct  into 
the  flames,  would  be  without  effect. 


PROGRESS  IN  THE  PRODUCTION  OF  PEAT  IN  1912  * 


By  Charles  A.  Davis,  Ph.  D.,  Fuel  Technologist,  Bureau  of 
Mines,  Washington.  D.  C. 


Introductory.  Each  year,  at  these  annual  meetings  of  the 
American  Peat  Society,  we  have  become  accustomed  to  expect  a 
review  of  what  has  been  accomplished  by  the  work  of  the  year 
before,  towards  the  ends  sought  by  the  Society,  namely,  the 
proper  utilization  of  the  peat  deposits  of  the  world. 

At  this  meeting  it  has  fallen  to  the  lot  of  the  writer  to 
gather  together  the  available  raw  material,  work  out  from  it  as 


*Read  by  permission  of  the  Director  of  the  Bureau  of  Mines. 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


115 


much  as  possible  of  the  inevitable  90  per  cent  of  water,  and 
present  the  resulting  useful  dry  substance  (and  it  may  be  very 
dry)  in  as  usable  and  compact  a  form  as  possible. 

Just  as  in  the  history  of  other  industries  we  have  had  times 
of  rapid  progress,  and  times  of  doubt  and  lack  of  interest,  so  in 
the  utilization  of  peat,  at  times,  we  seem  to  be  making  long 
strides  ahead,  and  then  again,  as,  possibly  at  present,  we  appear 
to  be  almost,  or  quite,  at  a  standstill. 

Often,  however,  the  halts  recorded  in  the  development  of 
other  industries  have  proven  to  be  periods  of  incubation,  when 
the  theories  and  machines  developed  in  more  active  times  were 
being  tried  and  their  real  value  determined.  So  it  doubtless  is 
with  the  peat  industry  at  present.  That  is,  in  all  industries  de¬ 
pendent  upon  machinery  for  full  development,  if  this  develop¬ 
ment  is  to  be  normal,  theory  should  precede  practice.  But  if 
theory  is  to  serve  any  useful  end,  it  must  be  correctly  based  on 
a  body  of  related  and  established  facts,  “real  facts”  as  we  say, 
and  careful  and  thorough  investigation  must  lead  the  way  to  the 
formation  of  theory.  Unfortunately,  in  the  past,  many  of  the 
men  who  have  attempted  to  develop  industries  based  on  the 
use  of  peat  as  a  raw  material  have  not  gathered  facts  by  in¬ 
vestigation,  but  have  assumed  at  least  a  part  of  those  on  which 
they  have  based  their  theories.  Many  of  the  failures  in  peat 
enterprises  of  the  past  decade  may  be  traced  to  this  cause, 
since  inevitably  the  true  facts  must  be  faced  and  cannot  be 
changed  to  meet  the  requirements  of  the  theories  of  any  one. 

Many  of  those  here  can  well  remember  when  there  were  no 
electric  lights,  no  telephones,  no  trolley  cars,  no  wireless  teleg¬ 
raphy,  in  fact,  can  recall  the  entire  absence  of  many  of  the 
common  utilities.  Some  of  us  can  recall  the  positive  state¬ 
ments  of  men  well  posted  in  the  theory  and  practice  of  me¬ 
chanics  and  physics  of  their  day,  who  confidently  predicted  that 
the  dynamo  would  always  be  a  plaything  and  that  the  use  of 
electricity  for  the  generation  of  light  and  power  could  never  be 
made  commercial  because  of  the  cost.  We  now  know  that 
these  men  underestimated  the  capability  of  their  fellows. 

Is  it  not  probable  also,  that  of  the  many  predictions  that 
have  been  made  that  the  use  of  peat  is  impracticable  at  present, 
some  will  be  soon  proven  to  be  false. 

The  situation  in  the  peat  industry  in  1912  seemed  to 
the  writer  to  indicate  one  of  the  times  of  quiet  brooding  already 
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mentioned  as  characterizing  most,  if  not  all,  of  the  industries 
with  the  history  of  which  we  are  familiar.  There  was  little 
that  was  new  or  radical  announced  or  projected,  but  a  review  of 
the  field  season  of  the  year  shows  that,  in  several  ways,  the  true 
peat  industry  was  by  no  means  stationary.  I  hope  to  demon* 
strate  in  the  course  of  my  remarks,  that  the  sum  total  of  the 
year’s  results  is  decidedly  satisfactory  from  whatever  view¬ 
point  we  give  it  consideration. 

The  Peat  Fuel  Industry.  It  is  unnecessary  here  to  enter 
into  any  discussion  of  the  ways  in  which  peat  is  prepared  for 
fuel,  either  here  or  abroad.  It  is  doubtless  well  known  to  all 
present  that  cut  peat,  although  a  common  fuel  among  the 
country  folks  in  all  of  the  countries  of  Europe  where  peat  is 
found,  has  never  been  prepared  in  any  considerable  com¬ 
mercial  quantity,  either  in  the  United  States  or  Canada,  and  it 
is  very  doubtful  if  it  ever  will  be  unless  fuel  and  labor  condi¬ 
tions  change  very  decidedly. 

Doubtless  a  few  people  in  both  countries  will  make  cut 
peat  in  the  future,  as  in  the  past,  but  the  quantity  will  be  lim¬ 
ited  quite  closely  to  the  personal  needs  of  the  producers.  So 
far  as  could  be  learned  from  somewhat  careful  inquiry,  no  cut 
peat  was  made  in  the  United  States  during  1912. 

Machine  Peat.  Without  doubt,  the  greater  part  of  the  peat 
fuel  produced  throughout  the  world  in  1912  was  what  we  have 
come  to  call  “machine  peat.”  This  is  made  by  macerating  the 
freshly  dug,  wet  peat,  as  it  comes  from  the  bog,  in  some  form  of 
peat  machine.  The  pulp  thus  produced  is  either  formed  into 
bricks  as  it  is  forced  from  the  machine,  and  the  bricks  exposed  to 
the  drying  effects  of  sun  and  air  on  the  prepared  surface  of  the 
bog  or  other  drying  ground,  or  is  spread  on  the  drying  ground  in 
sheets  and  cut  into  bricks  by  the  use  of  suitable  cutting  or  mark¬ 
ing  devices.  In  either  case,  drying  is  entirely  dependent  on  the 
weather  conditions,  as  the  result  of  the  evaporative  effects  of 
the  sun  and  the  air. 

Some  of  the  most  encouraging  facts  of  the  year  1912  relate 
to  the  reports  of  trials,  under  commercial  conditions,  of  machin¬ 
ery  for  making  this  type  of  peat  fuel,  or  of  the  completion  of 
inventions  which  it  is  hoped  will  reduce  the  cost  of  its  produc¬ 
tion,  since  up  to  the  present  time  this  is  the  only  form  of  peat 
fuel  that  has  been  put  on  the  market  in  commercial  quantities. 

For  many  years  practically  all  the  peat  used  was  dug  by 
hand  and  thrown  into  the  hoppers  of  the  macerators.  In  large 
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operations,  however,  it  was  found  that  this  was  unsatisfactory 
and  costly  and  a  demand  arose  for  mechanical  excavators  and 
for  macerating  machines  with  a  larger  output  than  those  of 
earlier  pattern.  This  demand  has  been  met  by  the  invention 
of  mechanical  diggers  of  large  capacity  and  of  great  strength. 
In  1912  there  were  several  of  these  machines  for  digging  peat 
on  the  market,  both  in  Europe  and  in  America,  that  have  been 
developed  well  beyond  the  experimental  stages.  Several  of  these 
were  'in  commercial  operation,  chiefly,  however,  in  Europe, 
although  the  peat-digging  machine,  which  was  the  last  work  of 
that  famous  peat  engineer  Aleph  Anrep,  Sr.,  was  installed  at 
Alfred,  Ontario,  in  1912,  and  given  trial  runs.  The  only  other 
fuel  plants  in  America  using  mechanical  diggers  in  1912  were 
those  at  Farnham,  P.  S.,  the  machinery  of  which  was  designed 
and  built  under  the  direction  of  L.  B.  Lincoln  who  described  it 
so  graphically  at  the  Kalamazoo  meeting  of  the  American  Peat 
Society,  and  the  plant  at  Beswick,  Florida,  planned  by  Robert 
Ransom,  who  has  found  the  dipper  dredge  well  adapted  to  the 
submerged  peat  beds  in  his  region. 

Another  American  peat  excavator  combined  with  macerat¬ 
ing  and  spreading  machinery  was  designed  and  described  by 
L.  A.  Ivrupp  of  the  Buckeye  Traction  Ditcher  Company,  of 
Findlay,  Ohio,  but  was  not  actually  constructed  in  1912.  (Jour. 
Am.  Peat  Soc.,  Vol.  V,  p.  31.) 

Among  the  European  peat  machinery  makers  there  were 
several  who  had  in  operation  practical  peat  diggers  during  the 
year  under  consideration.  In  Sweden  the  powerful  machine  used 
at  Back  to  prepare  the  machine  peat  for  Lieut.  Ekerlund  was 
presumably  at  work,  although  no  announcement  to  this  effect 
has  been  seen  by  the  writer,  and  it  is  also  assumed  that  the 
makers  of  the  Anrep  machines  were  not  behind  others  in  put¬ 
ting  out  the  machine  designed  by  that  inventor. 

In  Germany  two  well-known  combined  digging,  macerating 
and  laying-out  machines  were  in  full  operation  in  several  places. 
Of  these  Dr.  Wielandt’s  pear  plant  has  already  been  described 
and  illustrated  in  the  Journal  of  the  American  Peat  Society,  Vol. 
IV,  p.  151. 

These  machines  have  attracted  attention  for  several  years 
and  were  successfully  run  throughout  the  season  of  1912  at  Dr. 
Wielandt’s  coking  plant  at  Eiizabethfehn  in  Oldenburg. 

The  Strenge  type  of  combined  digging  macerating  and  lay¬ 
ing-out  machine,  the  result  of  the  life-long  experience  of  Mr.  W. 
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Strenge  of  Ocholdt,  Oldenburg,  as  a  producer  of  peat  fuel  and 
peat  machinery  was  used  in  a  number  of  places  in  Germany  and 
adjacent  peat  fuel  using  countries  of  Europe  with  such  success 
that  the  inventor  decided  to  erect  a  factory  for  putting  it  on 
the  market  as  the  result  of  the  1912  campaign. 

Except  for  the  dipper  dredge  used  in  Florida,  all  of  the  dig¬ 
ging  machines  mentioned  are  of  the  chain  and  bucket  type, 
built  sufficiently  strong  to  dig  the  peat  rapidly  and  not  to  break 
down  when  ordinary  logs  and  stumps  are  encountered  in  the 
peat.  As  most  of  these  machines  have  'been  described  in  the 
Journal  of  the  American  Peat  Society  no  farther  time  need,  be 
taken  up  with  their  consideration  here,  except  to  say  that  both 
the  Strenge  and  the  Wielandt  machines  automatically  lay  out 
the  peat  bricks  to  dry  on  the  surface  of  the  bog  beside  the 
machine  as  fast  as  they  are  delivered  from  the  press  or  macer- 
ator.  In  addition  to  the  types  of  excavators  mentioned  it  may  be 
said  that  the  suction  dredge  has  also  been  shown  both  in  the 
United  States  and  in  Europe  to  be  readily  adaptable  to  the  ex¬ 
cavation  and  transportation  of  large  quantities  of  peat  at  a  low 
cost. 

Noteworthy  inventions  for  supplementing  the  machinery 
which  has  already  been  tried  and  proven  for  the  production  of 
machine  peat,  so  as  to  eliminate  human  labor  entirely  from  its 
manufacture,  were  announced  in  1912,  by  the  patenting  of  simple 
and  practical  machinery  for  turning  the  peat  blocks  after  they 
have  been  laid  out  to  dry  on  a  prepared  drying  field,  and  for 
picking  them  up  and  loading  them  after  they  are  sufficiently  dry 
to  store.  These  mechanical  devices  were  perfected  as  the  result 
of  long  series  of  experiments  by  our  fellow  member,  Dr.  T.  A, 
Mighill  of  Boston,  Mass.,  to  whom  you  are  referred  for  details 
of  construction  and  operation  of  these  ingenious  machines. 

The  Extraction  of  Water  by  Mechanical  Means.  Some  vague 
reports  of  active  investigation  by  German  inventors  of  the  often 
tried  method  of  dewatering  peat  by  mechanical  means  have  been 
filtering  to  us  through  the  engineering  journals  for  a  number  of 
years.  Last  year,  however,  a  number  of  patents  were  issued  in 
several  countries  to  a  German  inventor  for  a  process  involving 
the  use  of  dried  powdered  peat  in  mixture  with  the  wet  peat  as 
it  came  from  the  bog,  and  for  a  press  in  which  the  mixture  of 
wet  and  dry  peat  was  to  be  quickly  and  cheaply  pressed  and  de¬ 
watered.  Unfortunately,  however,  the  first  press  constructed 
under  these  patents  developed  structural  inefficiencies,  and  at 
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the  beginning  of  1913  no  satisfactory  demonstration  of  the  pos¬ 
sibilities  of  the  commercial  application  of  the  inventions  had 
been  made.  The  company  controlling  the  patents  is  still  very 
sanguine,  however,  that,  in  the  near  future,  the  peat  fuel  industry 
will  be  entirely  revolutionized  by  their  method  of  treating  the 
raw  material. 

Artificial  Drying.  It  has  always  been  thought  possible  to 
utilize  waste  peat  from  any  available  source  to  dry  machine 
peat  in  part  at  least  on  a  considerable  scale  in  properly  con¬ 
structed  driers  of  the  tunnel  type.  In  1912,  however,  reports 
were  received  of  the  successful  use  of  this  method  of  drying 
machine  peat  at  Partedua,  Italy,  Central  Electric  Station,  where 
power  gas  is  generated  from  peat  by  the  Ward  process,  an  am¬ 
monia  in  the  form  of  the  sulphate  is  recovered.  The  details  of 
the  construction  of  the  driers  and  the  exact  source  of  the  heat 
for  warming  the  air  which  is  circulated  through  them  have  not 
been  published.  In  the  United  States  similar  driers  have  been 
used  at  the  demonstration  plant  of  the  Connecticut  Peat  Fuel 
Co.,  in  previous  years,  but  in  1912  were  not  used  because  early 
in  the  operating  season  fire  destroyed  a  part  of  the  plant  which 
was  not  completely  rebuilt  until  late  in  the  year. 

Briquetted  Peat.  Little  need  be  said  of  the  briquet¬ 
ting  of  peat  during  the  year.  It  was  asserted  that  at  the  end  of 
the  operating  season  of  1912  only  one  peat  briquetting  plant  was 
running  in  all  Europe.  This  is  the  well-known  factory  at  Helen- 
aveen,  Holland.  The  only  other  European  briquetting  plant, 
which  had  been  in  operation  in  Germany  for  some  years,  was 
reported  to  have  closed  permanently  in  the  fall  of  the  year  1912, 
because  of  the  difficulty  and  cost  of  getting  an  adequate  supply 
of  dry  peat  to  keep  the  plant  in  operation  on  such  a  scale  as 
would  be  commercially  profitable. 

Dr.  McWilliam  reports  that  his  briquetting  plant  near  Lon¬ 
don,  Ont.,  is  still  in  the  developmental  stage. 

Peat  Coke.  No  special  progress  can  be  reported  in  the 
production  of  peat  charcoal  or  peat  coke  in  1912.  Dr.  W.  Wie- 
landt  operated  his  coking  plant  at  Elisabethfehn,  near  Olden¬ 
burg,  Germany,  throughout  the  year  and  reported  that  the  de¬ 
mand  for  his  product  was  so  satisfactory  that  he  expected  to 
greatly  increase  the  size  of  his  present  plant  in  the  near  future. 
The  old  Ziegler  plant,  close  by  the  city  of  Oldenburg,  also  was 
reported  in  operation  during  the  year  with  a  satisfactory  output. 

Peat  Dust  for  Fuel.  There  has  been  no  report  of  any 
farther  development  of  the  use  of  peat  prepared  by  Lieut. 
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Ekerlund's  method  come  to  the  notice  of  the  writer  except  that 
there  was  continued  production  at  Back  and  that  experiments 
were  being  tried  to  test  the  value  of  the  powdered  peat  as  loco¬ 
motive  fuel.  The  introduction  of  such  special  forms  of  fuel  is 
always  slow,  and  hence  the  application  of  the  process  and  the 
product  is  always  more  or  less  limited  at  the  outset. 

The  Use  of  Peat  for  Power  Gas  Production,  with  and  with¬ 
out  Ammonia  Recovery.  In  1912,  the  3,000-horsepower  central 
power  station  at  Schweger  Moor  which  supplied  Osnabruck, 
Germany,  was  operated  throughout  the  year  and  although  many 
practical  difficulties  were  encountered,  none  of  them  was  in¬ 
surmountable,  as  the  writer  learned  on  visiting  the  plant  in  De¬ 
cember,  1912.  The  plant  was  then  running  smoothly  and  the  re¬ 
covery  of  ammonium  sulphate  from  the  producer  gas  was  said  to 
be  satisfactory. 

Although  not  strictly  within  the  province  of  this  paper,  it 
may  be  well  to  digress  a  moment  to  say  that  early  in  the  present 
year  this  great  plant  was  closed  down  and  many  rumors  regard¬ 
ing  its  future  were  current  in  newspapers,  engineering  and  peat 
journals  of  Europe.  Information  given  the  writer  while  in 
Europe  and  since  his  return,  the  details  and  sources  of  which  he 
is  not  at  liberty  to  discuss,  lead  him  to  the  firm  belief  that  this 
plant  has  not  been  a  failure  from  any  fundamental  cause,  and  that 
it  will  be  started  up  again  in  the  near  future  and  prove  profit¬ 
able. 

In  Italy  the  Mond  gas  producer  plant  at  Pontedera  which 
was  fired  entirely  from  peat  was  operated  through  the  year  with 
results  reported  to  be  fully  up  to  the  expectations  of  the  com¬ 
pany  constructing  the  plant,  both  in  the  matter  of  power  produc¬ 
tion  and  of  recovery  of  ammonia  from  the  gas.  The  tunnel  sys¬ 
tem  of  driers  already  mentioned  in  connection  with  this- plant 
apparently  removed  the  last  uncertainty  regarding  its  success. 
The  same  company  which  financed  this  plant  also  completed  in 
1912  a  second  Mond  gas  producer  plant  with  the  sole  object  of 
recovering  ammonia  liberated  from  the  peat  with  the  gas  gener¬ 
ated  in  the  gas  producers.  This  is  the  first  time  that  such  a  plant 
has  been  erected  and  its  future  will  be  watched  with  great  inter¬ 
est. 

The  manufacturers  of  the  equipment  of  this  plant,  the  Power 
Gas  Corporation,  Ltd.,  state  that  they  have  so  improved  their 
method  of  recovery  that  they  have  increased  the  quantity  of  the 
ammonia  recovered  by  about  15  per  cent  and  have  considerably 
decreased  the  first  cost  of  construction  as  well,  both  notable 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


121 


achievements.  The  YViesmoor  Central  Electric  power  station 
near  Aurich,  Germany,  at  which  air-dried  peat  fuel  is  used  in 
steam  boiler  furnaces,  had  another  successful  year  in  1912,  and 
was  reported  very  profitable.  In  fact,  this  steam  boiler  plant 
has  been  reported  successful  from  its  completion,  and  there  seems 
never  to  have  been  any  serious  difficulty  in  making  it  pay. 

Other  power  plants  for  the  use  of  peat  fuel  on  a  smaller 
scale  than  these  which  have  been  cited  were  either  put  in  oper¬ 
ation  or  planned  for  manufacturing  operations  in  various  parts 
of  Europe,  especially  in  Russia  and  eastern  Germany. 

The  ways  in  which  such  plants  get  their  peat  fuel  may  be 
pertinent  to  this  discussion,  since  these  are  still  in  process  of 
evolution.  In  large  plants,  such  as  the  central  power  stations 
and  large  manufacturing  concerns  the  quantity  of  peat  to  be 
handled  is  enormous,  if  the  plant  is  to  be  insured  a  sufficient  sup¬ 
ply  of  fuel  throughout  the  year.  The  earliest  plan  adopted  was 
for  the  plant  using  the  fuel  to  organize  a  fuel-making  force  and 
make  and  store  its  own  machine  peat  from  its  own  bog.  It  soon 
became  apparent,  however,  that  this  was  not  the  best  way  to 
handle  this  part  of  the  work,  even  where  the  company  owned  its 
own  peat  deposits.  More  recently,  especially  where  the  quantity, 
of  fuel  needed  is  large,  the  work  of  preparing  and  delivering  the 
peat  is  undertaken  by  subsidiary  corporations,  formed  for  the  pur¬ 
pose,  within  the  parent  company.  These  subsidiary  companies 
manage  the  entire  business  of  producing  and  delivering  the  fuel, 
receiving  therefor  a  price  that  is  governed  by  the  usual  factors 
operating  in  such  cases. 

Other  peat-using  plants  let  the  preparation  and  delivery  of 
their  peat  fuel  to  contractors  who  sometimes  take  it  from  peat 
beds  belonging  to  the  owners  of  the  plant  and  at  others  from 
beds  which  they  buy  or  lease  for  the  purpose.  These  contract¬ 
ors  generally  own  the  machinery  they  use  and  organize  their 
own  working  gangs.  Some  of  them  carry  on  work  in  several 
localities  simultaneously,  the  details  of  the  work  being  cared  for 
by  skilled  foremen.  Some  contractors  buy  a  part  of  the  peat 
they  deliver  from  peasants  who  are  getting  their  land  ready  for 
farming  by  stripping  it  of  peat,  just  as  in  this  part  of  the  world 
fire-wood  buyers  take  the  cord  wood  brought  them  by  farmers 
who  are  clearing  the  timber  from  their  land. 

Apparently,  there  is  no  very  close  organization  of  the  trade 
in  peat  fuel  in  any  European  country,  but  each  consumer  de¬ 
pends  very  largely  upon  a  local  supply.  Shipments  by  rail  to 
distant  points  seem  to  be  of  infreqent  occurrence  in  Germany, 
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but  both  cut  peat  and  machine  peat  are  loaded  on  boats  and  sent 
comparatively  long  distances  by  canals  and  rivers  to  the  cities 
and  towns. 

Furnaces  for  Burning  Peat  Under  Boilers.  There  can  hardly 

be  any  question  that  more  manufacturing  enterprises  use  as  mo¬ 
tive  power  steam  engines,  and  will  use  them  for  a  long  time  to 
come,  than  use  any  type  of  gas  engines  deriving  their  gas  from 
any  form  of  gas  producer.  It  is  not  necessary  to  go  into  the 
causes  for  this  preference  for  the  familiar  rather  than  the  un¬ 
familiar,  but,  assuming  that  it  exists,  it  is  evident  that  there  will 
be  an  increasing  demand  for  steam  boiler  furnaces  and  grates 
adapted  to  the  peculiarities  of  peat  as  a  fuel,  as  the  attention  of 
power  users  is  called  to  the  importance  of  peat  as  a  source  of 
cheap  power. 

Moreover,  there  were  in  1912  well  designed  and-  efficient 
boilers  on  the  market  and  in  use  in  Germany  and  other  European 
countries  equipped  for  burning  peat  having  a  varying  percentage 
of  moisture.  In  general,  it  may  be  said  that  the  grates  and  fur¬ 
naces  of  such  boilers  are  designed  to  suit  the  special  needs  of 
the  particular  type  of  peat  which  is  to  be  used  in  them.  The 
stoking  is  mechanical  and  the  otherwise  waste  heat  of  the  off- 
going  flue  gases  is  utilized  to  reduce  the  water  content  of  the 
fuel  before  it  reaches  the  combustion  area.  The  form  and  size  of 
the  furnaces  are  carefully  planned  for  the  use  of  peat  and  are 
not  simply  adapted  from  those  of  coal  burning  equipment.  By 
this  means  the  boilers  are  easily  made  to  develop  their  rated 
power  and  it  is  entirely  practicable  to  use  peat  for  fuel  on  any 
scale  desired,  and  with  a  moisture  content  entirely  impossible 
with  boilers  of  the  coal  burning  type.  This  development  is  cer¬ 
tainly  a  long  step  in  advance. 

Peat  Fuel  Production  in  1912  in  Europe,  Canada  and  the 
United  States.  The  season  of  1912  was  very  unfavorable  for  the 
production  of  air-dried  machine  peat  in  most  countries  of  north¬ 
ern  Europe,  as  the  summer  was  rainy  and  cool.  The  production 
of  this  class  of  fuel  was  therefore  considerably  curtailed  and  the 
quality  of  the  product  was  inferior.  The  older  power  plants  de¬ 
pendent  on  peat  fuel,  however,  had  reserve  supplies  of  dry  peai 
on  hand  and  did  not  suffer,  while  some  of  the  newer  ones  were 
obliged  to  buy  from  outside  sources.  Probably  one  of  the  most 
important  contributing  causes  to  the  closing  down  of  the 
Schweger  Moor  Power  Station  was  the  lack  of  fuel  as  the  result 
of  the  unfavorable  season. 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


123 


In  spite  of  the  conditions  just  discussed,  however,  the  total 
production  of  peat  fuel  was  fully  up  to  that  of  previous  years. 
The  experience  gained  emphasized  the  need,  which  had  already 
been  recognized  at  some  plants,  of  accumulating  a  reserve  stock 
of  dry  fuel  during  favorable  seasons  at  factories  and  power  sta¬ 
tions  where  peat  fuel  is  used.  At  this  time  no  exact  estimate  o i 
the  production  of  peat  in  Europe  for  the  year  1912  can  be  given, 
as  reliable  statistics  have  not  yet  appeared,  so  far  as  the  writer  is 
aware. 

The  production  of  peat  fuel  in  the  United  States  during  1912 
was  very  small,  and  only  one  plant,  located  in  Connecticut,  re¬ 
ported  any  output.  The  quantity  produced  was  estimated  at 
about  1,300  tons  by  the  manager  of  the  plant. 

The  Peat  Litter  Industry.  There  has  grown  up  in 
Europe  a  very  considerable  use  of  peat  that  has  so  far  not  re¬ 
ceived  the  attention  it  deserves  on  the  American  side  of  the  At¬ 
lantic.  This  is  the  production  of  peat  for  stable  litter,  and  bed¬ 
ding.  At  first,  produced  as  a  waste  product  from  the  manufac¬ 
ture  of  fuel,  the  dry,  light-colored,  fibrous,  poorly  decomposed 
types  of  peat  of  low  specific  gravity,  have  become  more  and  more 
popular  as  bedding  for  horses  and  other  live  stock  until  in  1912 
the  production  of  this  sort  of  material  was  second  only  to  that  of 
peat  fuel  and  bids  fair  to  equal  or  exceed  it  before  long. 

The  original  form  of  peat  used  for  making  this  product  and 
its  by-product,  peat  mull,  was  the  top  layers  of  poorly  decomposed 
sphagnum  mass  and  other  plants  growing  in  it  taken  from  the 
“high  moors”  of  northern  Europe,  hence  the  term  “peat  moss 
litter.”  Later,  however,  it  was  found  that  any  fibrous  type  of 
peat,  not  too  much  decomposed  was  satisfactory  for  the  purpose 
after  it  was  dried  and  shredded  and  sorted.  A  well  known 
writer  on  peat  in  one  of  the  recent  numbers  of  the  leading  Euro¬ 
pean  peat  journals  gives  a  list  of  nine  kinds  of  peat  litter  named 
from  the  most  important  or  characterizing  plant  remains  found 
in  them. 

The  properties  of  peat  litter  and  mull  are  too  well  known  to 
be  mentioned  in  this  paper.  From  various  sources  it  has  been 
reported  that  during  1912  the  demand  for  peat  litter  increased  in 
some  parts  of  Europe  to  such  an  extent  that  existing  plants 
were  taxed  to  their  capacity  and  some  were  enlarged  to  meet 
the  demands  made  on  them.  Prices  were  reported  entirelv  sat¬ 
isfactory  to  the  producers. 

No  production  of  peat  litter  was  reported  either  in  the 
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United  States  or  Canada  during  1912.  For  many  years  past 
about  10,000  tons  of  this  material  has  been  imported  into  the 
large  cities  of  the  Atlantic  Coast  of  the  United  States  from  Hol¬ 
land,  the  quantity  received  in  1912  was  reported  by  the  Customs 
people  as  9,053  short  tons  valued  at  $39,372.  The  selling  price 
in  small  quantities  is  from  $15  to  $18  per  ton. 

Peat  Fillers  and  Fertilizers.  The  largest  peat  industry 
that  has  yet  been  established  in  the  United  States  is  that  of 
preparing  peat  for  use  as  a  fertilizer  either  directly,  or  as  a 
“filler,”  for  furnishing  cheap  nitrogen  or  giving  color,  bulk,  or 
friability  to  other  desirable  qualities  to  chemical  or  artificial 
fertilizers. 

The  total  production  in  1912  of  peat  for  fertilizer  uses  in 
the  United  States  was  41,080  tons  valued  at  $186,522,  no  mean 
industry. 


BY-PRODUCTS  FROM  PEAT. 


By  Dr.  F.  Mollwo  Perkin. 

With  the  attention  of  everyone  turned  today  to  the  produc¬ 
tion  of  new  fuels  and  the  recovery  of  by-products  from  coal  and 
other  sources  for  the  use  of  internal  combustion  engines  or 
oil-fed  boilers,  peat  as  a  raw  product  is  naturally  being  consid¬ 
ered. 

In  Great  Britain  there  are  upwards  of  6,000,000  acres  of 
peat  bog  with  an  average  depth  of  12  feet.  In  Ireland  there  are 
about  3,000,000  acres  of  peat  bog,  some  of  the  bogs  being  very 
deep.  Peat  as  dug  contains  very  large  quantities  of  water,  gen¬ 
erally  speaking  from  80  to  90  per  cent.  In  this  condition,  of 
course,  it  is  of  very  little  use,  therefore  it  has  to  be,  at  any  rate, 
partially  dried.  For  the  recovery  of  by-products  it  is  usual  to 
dry  it  down  as  far  as  20  per  cent  of  moisture- — that  is  if  peat  coke 
is  to  be  one  of  the  by-products.  Probably  each  acre  would  yield 
from  3,000  to  3,500  tons  of  such  dried  peat.  Taking  the  lower 
figure  we  arrive  at  the  huge  total  of  1,800,000,000  tons  of  peat 
available  in  the  United  Kingdom,  and  in  Ireland,  where  the 
average  depth  is  greater,  probably  nearly  as  much  again. 

The  great  problem  in  dealing  with  peat,  and  the  rock  on 
which  most  of  the  older  enterprises  have  split,  is  the  removal 
of  the  moisture.  If  wet  peat  is  subjected  to  hydraulic  pressure 
it  is  only  possible  to  remove  a  comparatively  small  proportion 
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of  the  water,  owing  to  its  being  bound  up  in  the  cellular  structure 
of  the  peat.  A  similar  difficulty  applies  to  drying  by  heat. 

Various  methods  have  been-  used  for  breaking  down  the 
cellular  structure  of  peat  and  thus  obtaining  it  in  a  condition  in 
which  the  moisture  can  be  expelled,  either  by  pressure  or  by  air 
drying.  Obviously,  seeing  what  an  enormous  percentage  of 
water  is  contained  in  peat,  drying  by  artificial  heat  alone  is  out 
of  the  question.  Generally  speaking  air  drying  has  been  found 
the  most  satisfactory,  but  it  is  a  slow  process,  and  is  dependent 
to  a  large  extent,  on  atmospheric  conditions.  The  methods  most 
commonly  employed  on  a  large  scale  are : 

1.  The  peat  is  cut  out  of  the  bog  by  hand  or  machinery 
and  then  air-dried  by  stacking  without  undergoing  any  mechan¬ 
ical  treatment. 

2.  The  peat,  after  being  cut  out  from  the  bog,  is  subjected 
to  a  macerating  process  in  specially  constructed  machines. 

The  methods  may  be  classed  under  two  headings: 

(a)  Macerating  and  adding  extra  water  so  as  to  form  a 

peat  slime  which  can  be  run  into  moulds.  / 

(b)  Macerating  without  the  addition  of  water,  then  mould¬ 
ing. 

By  any  or  all  of  these  processes,  however,  the  difficulty 
of  drying  still  remains.  After  maceration  the  water  evaporates 
very  much  more  freely,  but  it  takes  a  considerable  time  for  the 
briquetted  peat  to  lose  its  moisture  down  to  20  per  cent.  Another 
difficulty  is  that  when  the  briquets  are  dried  too  rapidly  they 
warp  and  crack. 

In  Ireland,  Scotland  and  other  places  it  is  employed  as  a 
fuel.  In  such  cases,  however,  it  is  simply  cut  into  brick-shaped 
pieces  and  stacked  in  such  a  manner  that  a  large  surface  is  ex¬ 
posed  to  the  air,  and  it  is  generally  left  several  months  before  it  is 
employed  as  a  fuel.  Peat  prepared  in  this  manner  is  not  suitable 
for  the  production  of  hard  coke  and  by-products,  since  it  is  of  a 
more  or  less  porous  and  spongy  nature  and  occupies  too  much 
space. 

Peat  for  the  recovery  of  by-products,  therefore,  must  be 
treated  in  such  a  manner  that  the  cellular  structure  is  broken  so 
that  when  pressed  or  moulded  it  will  form  a  hard  briquet. 

As  already  mentioned  this  may  be  done  by  means  of  macer¬ 
ating  machines.  A  very  large  number  of  these  have  been  pat¬ 
ented  and  several  of  therm  give  very  satisfactory  results. 

Thoroughly  pulped  peat,  when  moulded,  forms  a  compact 
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mass  with  practically  no  hollow  spaces.  Such  peat,  on  exposure 
to  the  air,  dries  comparatively  rapidly,  the  drying  taking  place 
throughout  the  mass.  After  the  outside  layer  has  dried  it  may 
be  exposed  to  damp  weather  without  further  moisture  being 
taken  up,  the  pores  close,  and  moisture  is  prevented  from  entering 
the  interior.  In  dry  weather  the  pores  open  out  again  and 
the  drying  continues. 

The  machines  for  pulping  or  macerating  the  peat  consist 
generally  of  a  vertical  cylinder  or  horizontal  half  cylinder  in 
which  knives  placed  in  the  form  of  a  screw  thread  rotate. 
The  raw  peat  is  fed  in  at  one  end,  and  by  means  of  the  rotat¬ 
ing  knives  is  thoroughly  mixed  and  pulped  and  carried  forward 
to  the  other  end  of  the  cylinder,  where  it  is  extruded  in  the  form 
of  a  porridge-like  mass.  Sometimes  it  passes  directly  forward 
by  means  of  a  band  into  a  briquetting  machine;  the  briquets 
are  then  placed  on  wooden  frames  which  are  piled  one  above 
the  other  in  open  sheds  where  they  are  air-dried. 

It  is  not  intended  here  to  go  into  the  merits  of  the  differ¬ 
ent  machines  which  have  been  patented  and  employed  for 
macerating  the  peat.  The  cellular  structure  can,  however,  be 
broken  down  and  the  water  then  pressed  out  hydraulically  by 
other  means  than  maceration. 

Even  if  peat  is  intended  only  for  fuel,  machine-made  bri¬ 
quets,  that  is,  briquets  made  from  macerated  peat,  are  far  more 
efficient  than  when  the  peat  is  simply  cut  and  dried.  The  calorific 
value  is  higher  and  the  briquets  burn  away  more  slowly.  In  Hol¬ 
land  and  in  Norway  and  Sweden  machine  made  briquets  are 
largely  used  for  domestic  heating  purposes. 

Other  methods  have  been  tried  for  breaking  the  cellular  struc¬ 
ture  and  thus  obtaining  the  peat  in  a  condition  in  which  it  will 
dry  more  readily.  Electricity  has  been  used  to  break  down  the 
cells.  A  plant  of  considerable  size  was  put  down  at  Kilberrv, 
in  Ireland,  but  unfortunately  was  not  successful.  The  peat  was 
scooped  out  of  the  bog  and  placed  in  a  rotary  hydro-eliminator 
which  removed  the  surface  water.  It  was  then  passed  through 
a  press  and  subjected  to  an  alternating  electric  current.  This,  ii 
was  claimed,  broke  up  the  cells,  and  allowed  the  water  to  run 
out.  A  number  of  other  electric  processes  have  been  suggested. 

By  a  process  recently  patented,  the  water  is  claimed  to 
be  rendered  expressible  by  passing  an  electric  current  through 
peat  heated  to  a  temperature  of  at  least  100°  C.  under  a  pres¬ 
sure  sufficient  to  prevent  the  formation  of  steam.  The  current 
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may  be  either  direct  or  alternating,  although  the  direct  current 
is  preferred.  A  pressure  of  200  volts  is  stated  to  be  the  most 
economical.  Personally  I  do  not  think  that  the  difficult  problem 
of  eliminating  water  will  be  solved  by  the  use  of  electrical  pro¬ 
cesses. 

Other  methods  are  the  addition  of  bleaching  powder  or 
limes  to  the  peat,  thoroughly  mixing  and  heating  to  a  tem¬ 
perature  of  30°  to  40O|C.  The  objection  of  these  processes  is  the 
large  amount  of  handling  they  entail,  and,  it  must  be  remem¬ 
bered,  for  a  peat  proposition  to  be  profitable,  very  large 
quantities  must  be  worked  up.  The  addition  of  lime  or  bleach¬ 
ing  powder  will  also  increase  the  ash  content. 

Ekenberg  found,  by  heating  peat  to  150°  or  thereabout, 
under  pressure,  that  the  cells  were  broken  and  that  the  water 
could  be  readily  removed. 

In  a  recent  French  patent  it  is  claimed  that  if  raw  peat  is 
simply  heated  to  60°-100°  and  allowed  to  cool,  the  moisture  can 
be  removed  by  pressure.  In  other  processes  the  peat  is  heated 
by  live  steam  under  a  pressure  of  several  atmospheres.  The 
pressure  is  then  suddenly  released  and  the  peat  dropppd  into 
the  receptacle  of  a  specially  constructed  hydraulic  press.  On 
the  application  of  pressure  the  water  content  is  reduced  to 
about  28  to  30  per  cent,  in  the  course  of  a  few  minutes,  that  is 
to  say,  peat,  direct  from  the  bog  containing  80  to  90  per  cent  of 
moisture  can  be  reduced  down  to  30  per  cent  in  this  time.  In 
all  these  methods,  however,  the  great  bulk  of  the  wet  peat  to  be 
dealt  with  has  to  be  taken  into  consideration. 

Bacterial  processes  have  also  been  suggested.  In  one  it  is 
claimed  that  the  bacteria  produce  hydrogen  peroxide  which  oxi¬ 
dizes  the  peat  and  converts  it  into  a  condition  in  which  the  water 
is  readily  eliminated. 

Carbonization  of  Peat. 

The  oldest  method  of  coking  peat,  which  is  still  to  a  cer¬ 
tain  extent  employed,  is  to  coke  it  in  heaps  in  the  same  manner 
as  the  old  charcoal  burning  process,  all  the  by-products  being 
thus  lost.  The  only  satisfactory  method,  and  the  only  one  likely 
to  be  a  commercial  success,  is  to  coke  in  some  form  of  oven  and 
recover  the  by-products.  If,  however,  a  firm,  dense  coke  which 
will  be  of  value  in  the  metallurgical  industry  is  to  be  obtained, 
it  is  necessary  to  produce  briquets  formed  from  well  macer¬ 
ated  and  dried  peat  before  coking.  If  there  is  much  moisture 
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then  the  coke  formed  will  be  too  porous  and  friable.  An  alter¬ 
native  method  is  to  coke  moderately  dried  peat,  which  need  not 
be  briquetted,  and  to  briquet  the  resulting  coke  in  a  manner 
somewhat  similar  to  that  employed  in  the  patent  fuel  industry. 

When  peat  is  coked  various  by-products  are  obtained,  the 
quantities  and  proportions  of  which  depend  upon  the  quality  of 
the  peat  and  the  method  of  coking  employed.  A  peat  contain¬ 
ing  much  mineral  matter  will  give  a  coke  which  will  not  be  of 
much  value  for  metallurgical  purposes,  but  this  will  not  to  any 
extent  effect  the  by-products.  Peat  which  contains  a  high  per¬ 
centage  of  nitrogen  will  give  a  high  yield  of  ammonia.  On  the 
other  hand  the  character  of  the  oils  will  be  altered.  Generally 
speaking  low  temperature  carbonization  seems  to  yield  the  most 
valuable  oils,  but  there  is  no  reason  why  the  oils  should  not  be 
driven  off  at  a  low  temperature,  and  then,  either  by  moving  the 
partly  carbonized  peat  to  a  hotter  zone  in  the  retort  or  by  in¬ 
creasing  the  temperature  of  the  whole  retort,  the  maximum  yield 
of  ammonia  should  also  be  obtained.  The  first  would  be  a  con¬ 
tinuous  process  and  the  second  an  intermittent  one. 

On  carbonization  of  peat  the  following  products  are  ob¬ 
tained  :  Gas,  oils  containing  paraffin  wax,  phenols,  ammonia, 
and  small  quantities  of  other  bases,  methyl  alcohol  and  acetone, 
acetic  acid,  pitch  and  coke. 

From  the  distillation  of  576  tons  of  air-dried  briquetted 
peat  containing  31  per  cent,  of  moisture  at  Oldenberg  in  Ger¬ 
many  the  following  products  were  obtained  per  ton  of  peat. 
In  order  to  make  a  comparison  I  give  the  results  obtained 
in  my  laboratory  from  a  Scotch  briquetted  peat  containing  about 
16  per  cent,  of  moisture. 


Oldenberg  Perkin 

Oils .  54.01b.  aO.Olb. 

Paraffin  wax .  6.0  lb.  not  determined 

Phenols .  26.01b.  28.01b. 

Methyl  alcohol  .  6.81b.  5.11b. 

Ammonium  sulphate  .  6.2  lb.  30.2  lb. 

Calcium  acetate .  10.0  lb.  8.0  lb. 

Pitch .  4.01b.  3.51b. 

The  Oldenberg  peat  contained  0.7  per  cent  of  nitrogen  and 
the  Scotch  peat  2.1  per  cent  which  accounts  for  the  difference 
in  the  yield  of  sulphate  of  ammonia.  Other  differences  are  read¬ 
ily  accounted  for  when  it  is  borne  in  mind  that  my  results  were 
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obtained  from  the  distillation  of  5  kilograms  of  peat  at  a  time, 
whereas  the  German  results  were  from  576  tons  in  quantities  of 
several  tons  at  a  time. 

The  gas  having  a  good  calorific  value,  can  be  burned  under 
the  retorts,  and  should  ibe  sufficient  to  supply  all  the  heat  re¬ 
quired  when  once  the  process  has  started.  This  is  shown  by 
the  analysis  of  gases  produced: 


Oldenberg 

Perkin 

Carbon  monoxide . 

.  8.6 

14.4 

Methane  . 

.  14.8 

11.5 

Unsaturated  hydrocarbons . 

.  1.0 

3.4 

Hydrogen . 

.  23.6 

19.0 

Carbon  dioxide . 

.  27.4 

31.4 

Nitrogen . 

.  22.5 

19.9 

Oxveen . 

.  2.2 

0.4 

The  yield  of  gas  is  between  5000  and  6000  cubic  feet  per 
ton  of  peat  carbonized. 

The  calorific  value  of  the  Scotch  peat  briquets  containing 
16  per  cent 'of  moisture  was  8558  B.  T.  U.,  that  of  the  coke 
produced  13,680  B.  T.  U. 

The  tar  from  which  the  oils  are  obtained  by  distillation  is 
generally  considerablv  contaminated  with  finely  divided  carbon 
which,  on  distillation,  causes  further  carbonization.  A  rather 
brittle  pitch  is  thus  obtained  if  the  whole  of  the  oils  are  distilled 
off.  If,  however,  live  steam  is  injected  towards  the  end  of  the 
distillation  a  much  'better  pitch  is  obtained,  which  can  be  used 
for  insulating  purposes. 

The  oils  obtained  in  my  laboratory  consist  mainly  of  sat¬ 
urated  hydrocarbons.  They  have  a  peculiar  burnt  peaty  odor. 
This  smell,  however,  can  be  removed  by  treatment  with  about  1 
per  cent  of  strong  sulphuric  acid.  The  lighter  oils  could  be  used 
for  internal  combustion  engines.  The  heavier  oils  lack  viscosity, 
so  are  not  of  much  use  for  lubricating  purposes,  but  they  could 
be  used  as  oil  fuel  or  might  be  cracked  into  light  spirit  and  then 
employed  for  automobiles.  The  phenols,  which  are  obtained  in 
rather  larg'e  quantities,  contain,  amongst  other  products,  guaiacol. 
They  have  already  been  employed  for  making  disinfectant  bodies 
and  appear  to  form  very  good  antiseptics. 

The  Peat,  Coke  and  Oil  Syndicate,  of  Doncaster,  carbon¬ 
ize  peat  containing  from  50  to  60  per  cent,  of  moisture.  The 
peat  is  not  briquetted  previous  to  being  carbonized,  the  briquet¬ 
ting  operation  being  carried  out  with  the  peat  coke  obtained  in 
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the  process.  This  is  mixed  with  certain  binding  materials,  sj>me 
of  which  are  obtained  from  the  peat  by-products.  The  briquets 
are  then  pressed  and  coked  again  in  the  usual  manner.  From 
four  lots  of  one  ton  each  carbonized,  the  following  by-products 
were  obtained  : 

Water-free  crude  oils  .  8.8  gallons 

Ammonium  sulphate . .21.2  lb. 

Spirit  (petrol  )  .  3.9  gallons 

Spirit  160°-200°  .  3.5  gallons 

Apparently  the  methyl  alcohol  and  phenols  had  not  been 
worked  up.  The  paraffin  was  left  in  the  pitch,  which  makes  a 
good  insulating  material.  The  briquets  produced  by  this  pro¬ 
cess  are  very  hard  and  have  been  well  reported  upon  for  steel 
smelting,  the  average  crushing  pressure  being  812  lb.  per  square 
inch.  It  is  now  proposed  to  erect  a  plant  capable  of  dealing 
with  100  tons  of  coke  per  week.  Preliminary  tests  have  shown 
that  the  by-products  alone  more  than  cover  the  whole  costs  of 
the  process  and  that  the  sale  of  the  coke  is  all  profit. 

Peat  for  Power  Purposes. 

* 

Another  method  of  working  up  peat  and  producing  by-prod, 
nets  is  to  employ  it  for  the  manufacture  of  power  gas.  In  this 
respect  some  very  interesting  experiments  have  been  made  in 
Canada  by  the  Department  of  Mines. 

In  a  modified  Korting  peat  gas  producer  the  best  results 
seem  to  have  been  obtained  when  the  peat  contained  from  25  to  30 
per  cent  moisture.  With  larger  quantities  of  moisture  there  is 
great  difficulty  in  eliminating  the  tar  from  the  gas.  It  is  stated, 
however,  that  a  peat  gas  power  plant  has  a  distinct  advantage 
over  one  using  bituminous  coal.  With  coal  the  accumulation  of 
tar  in  the  valves  and  cylinder  is  difficult  to  remove,  and  necessi¬ 
tates  the  shutting  down  of  the  engine,  whereas  tar  from  peat  is 
readily  removed  by  injecting  into  the  open  end  of  the  cylinder  a 
mixture  of  oil,  soap  and  water.  This  completely  dissolves  the  tar 
which  is  thrown  out  by  the  forward  movement  of  the  cylinder. 

The  Power  Gas  Corporation  have  also  a  special  producer  in 
which  peat  is  employed.  In  this  producer  peat  containing  50  per 
cent  of  moisture  can  be  satisfactorily  employed.  The  Company 
have  a  special  mechanical  process  for  drying  peat  from  80  per 
cent  to  50  per  cent  of  moisture  which  renders  them  independent  of 
weather  conditions.  It  is  claimed  that  by  this  process  the  total 
cost  of  the  peat  is  only  3s.  (72c)  per  ton  including  excavating, 
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manufacturing  and  drying.  In  all  producer  processes  the  peat  is 
completely  burnt  up,  and  there  is  thus  no  carbon  as  a  by-product. 
Larger  quantities  of  ammonium  sulphate  are,  however,  obtained 
than  by  distillation  in  retorts.  On  the  other  hand  the  tar  ob¬ 
tained  is  less  valuable.  Given  a  peat  containing  a  fair  propor¬ 
tion  of  nitrogen,  it  is  claimed  that  the  yield  of  ammonium  sulphate 
is  more  than  sufficient  to  pay  all  working  and  depreciation  costs, 
so  that  the  power  gas  is  obtained  free  of  cost. 


TYPES  OF  PEAT  DEPOSITS. 

It  is  often  difficult  for  those  who  are  translating  or  read¬ 
ing  German  papers  on  peat  or  peat  utilization  to  find  equivalents 
in  English  for  the  terms  applied  to  peat  deposits  by  German 
writers.  This  is  due  partly  to  the  fact  that  in  the  greater  part 
of  the  United  States  we  do  not  have  exactly  the  same  kinds  of 
peat  deposits  that  are  found  commonly  in  northern  Europe ; 
it  is  also  partly  due  to  the  great  thoroughness  with  which  peat 
deposits  have  been  classified  and  studied  in  Europe.  In  this 
country,  there  is  no  accepted  or  complete  classification. 

In  the  United  States  every  peat  deposit  is  loosely  called  a 
“bog”  by  peat  experts  whether  the  deposit  itself  is  boggy,  or 
not.  Many  of  us  have  no  other  name  than  “bog”  for  peat  de¬ 
posits,  except  such  as  may  be  derived  by  compounding  the  word 
“bog”  with  the  name  of  the  characteristic  type  of  plants  which 
are  found  growing  on  the  surface  of  given  areas,  such  as  moss 
bog,  grass  bog,  etc. 

In  the  German,  we  constantly  find  the  word  “Hochmoor”  and 
“Niedermoor”  used  as  indicating  two  distinct  kinds  of  peat  for¬ 
mations,  having  different  structure  and  origin  and  requiring  dif¬ 
ferent  kinds  of  treatment  for  successful  utilization.  From  recent 
discussions  on  the  subject  of  the  classification  of  peat  deposits 
which  have  been  published  in  various  geological  and  agricultural 
journals  in  Germany,  it  is  evident  that  the  European  scientists 
themselves  are  not  fully  agreed  on  their  system  of  classifying 
peat  deposits.  It  seems  fairly  safe,  therefore,  to  make  the  follow¬ 
ing  statements,  subject,  however,  to  later  corrections. 

The  “Hochmoor”  or  “high  moor”  is  a  peat  deposit  which 
has  been  built  up  on  a  land  surface  which  was  originally  nearly 
or  quite  dry,  frequently  a  forested  area.  The  term  “high  moor” 
is  applied  to  such  deposits  because  the  accumulation  of  plant 
debris  or  peat,  builds  up  a  distinct  elevation  above  the  level 
of  the  ground  around  the  moor.  The  ground-water  level  in  such 
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deposits  has  apparently  slowly  risen  until  the  original  forest  was 
destroyed  and  its  place  taken  by  groups  of  plants  more  tolerant 
of  water,  but  the  water  level  was  probably  never  permanently 
above  the  surface  of  the  ground  even  before  peat  formation 
began  nor  in  typical  deposits  of  this  kind  does  it  ever  become  so. 

As  peat  developed  on  the  old  land  surface,  as  a  result  of  a 
slight  rise  of  the  water  level,  the  water  itself  rose  in  the  peat  and 
apparently  has  continued  to  rise  as  the  peat  has  grown  in  thick¬ 
ness  generally  at  about  the  same  rate  at  which  the  peat  formed. 
Thus  the  permanent  water  level  has  kept  a  constant  relation  to 
the  slowly  rising  surface  of  the  peat.  On  account  of  this  perma¬ 
nent  relation  of  the  water  level  to  the  surface  of  the  growing 
peat,  the  same  kinds  of  plants  have  been  able  to  maintain  them¬ 
selves  upon  the  moor  surfaces  and  thus  the  peat  is  all  formed  of 
one  group  of  plants.  Deposits  of  this  sort  can  be  drained  to  the 
mineral  soil  at  the  bottom  and,  when  the  peat  has  been  re¬ 
moved;  the  underlying  land  surface  makes  good  farming  land 
after  proper  draining. 

The  ‘‘high  moors”  of  northern  Europe,  from  observations  and 
descriptions,  are,  characteristically,  Sphagnum  or  moss  deposits 
and  our  nearest  familiar  English  equivalent  for  the  German 
word  “H'ochmoor”  is,  apparently,  Sphagnum  bog. 

Unfortunately  for  our  use,  however,  the  Sphagnum-covered 
peat  deposits  of  the  greater  part  of  the  United  States  where 
Sphagnum  occurs  are  not  true  high  moors,  because  the  Sphagnum 
forms  only  a  thin  veneer  on  the  surface  of  peat  which  has  been 
built  up  of  the  remains  of  plants  of  very  different  types  and 
habits.  In  the  United  States,  Sphagnum  very  often  grows  on 
peat  beds  which  are  frequently  very  thick  and  which,  on  exami¬ 
nation,  are  found  to  lie  in  deep,  undrainable  depressions  below  the 
ground-water  level.  That  is,  such  deposits  even  when  Sphagnum 
covered  may  be  formed  of  water  plants  of  those  of  semi-aquatic 
habits,  whose  remains  have  filled  the  basins  or  ponds  and  lakes. 

Along  the  northern  bor/ler  of  the  United  States  and  especially 
in  Maine,  northern  Michigan,  Wisconsin  and  Minnesota,  there 
are  considerable  areas  of  Sphagnum  peat  in  which  the  structure 
is  identical  with  the  high  moors  of  Europe.  These  deposits  are 
largely  formed  of  the  remains  of  Sphagnum  and  the  plants  which 
grow  with  it,  from  top  to  bottom.  The  peat  itself  is  identical 
in  most  of  its  characteristics  with  that  which  is  found  in  the 
German  and  Swedish  high  moors  and  in  every  essential  particular 
such  Sphagnum  deposits  or  bogs  are  “high  moors.”  “Neider- 
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moors”  or  low  moors  are  peat  deposits,  which,  in  general  may 
be  said  to  be  formed  in  depressions  below  the  permanent  ground- 
water  level,  or  in  very  wet  places,  by  the  growth  of  such  plants  as 
are  able  to  live  in  the  water  or  in  water-soaked  soils.  The 
present  surfaces  of  such  deposits  are  characterized  by  growths 
of  grasses  or  grass-like  plants  and  our  equivalent  in  the  United 
States  would  be  “marshes”  or  grass-marshes.  In  this  country* 
however,  the  dominant  plants  growing  on  such  marshes  are  not 
true  grasses  but  are  sedges,  flags  or  rushes.  It  is  only  where 
the  surface  of  the  marsh  is  built  up  above  the  permanent  water 
level  to  more  than  usual  height  that  we  get  the  true  grass  in 
our  so-called  marshes.  The  peat  of  these  marshes  is  generally 
richer  in  lime  and  other  mineral  substances  than  that  which  is 
found  in  the  Sphagnum  bogs. 

Most  of  the  peat  beds  of  the  United  States,  even  when  tree 
covered,  have  been  formed  in  places  where  the  water  level  was 
originally  so  high  that  a  lake,  pond  or  sluggish  stream  formed 
the  basis  for  the  establishment  of  the  peat  deposit  which  fills 
their  valleys.  Aquatic  plants  other  than  moss  and  not  woody 
ones  were  responsible  for  the  earlier  stages  of  the  formation  of 
peat.  This  kind  of  deposit  even  when  supporting  a  forest,  from 
its  origin,  could  be  properly  called  a  low  moor  or  marsh.  Hence, 
strictly  speaking,  we  should  classify  such  deposits  in  this  group, 
even  when  at  the  present  time  they  are  covered  by  growths  of 
Sphagnum  and  the  characteristic  shrubs  and  trees  which  grow 
with  the  Sphagnum. 

Peat  deposits  of  this  kind  usually  are  difficult,  if  not  im¬ 
possible,  to  drain  below  a  comparatively  shallow  depth.  It  is 
economically  impossible  to  drain  them  to  the  bottom  in  the  great 
majority  of  cases,  as  the  basins  in  which  they  lie  are  often  deep 
and  may  be  surrounded  by  bed  rock,  especially  in  the  northern 
part  of  the  country.  After  the  peat  has  been  removed  from 
such  deposits,  the  land  thus  uncovered  is  practically  always 
valueless  and  undrainable.  The  only  possible  use  which  the  ex¬ 
cavated  area  could  have  in  many  cases  would  be  the  renewal 
of  the  original  lake. 

It  is  hoped  that  before  very  long  we  will  be  able  to  publish 
in  this  Journal  a  more  complete  system  of  classifying  the  peat 
deposits  of  the  United  States,  as  a  tentative  system  has  been 
devised  and  is  being  submitted  to  those  who  are  interested  and 
who  are  competent  to  add  to  it.  In  this  way  it  is  hoped  to 
develop  much  more  complete  classification  of  our  peat  deposits 
than  any  which  has  yet  been  published.  C.  A.  Davis. 
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THE  RELATION  OF  HUMUS  TO  PLANT  LIFE. 


Dr.  S.  L.  Jodidi,  Washington,  Ill. 

(Reprinted  from  the  Bio-Chemical  Bulletin,  Oct.,  1913.) 

Considering  that  certain  constituents  (the  ten  well  known 
elements)  are  absolutely  indispensable  for  plant  life,  it  is  easy  to 
understand  why  humus  is  called  by  many  the  “life  of  the  soil/’ 
Not  only  does  it  contain  most  of  the  elements  which  are  neces¬ 
sary  for  plant  life,  like  nitrogen,  phosphorus,  sulphur,  etc.,  but 
what  is  of  equally  great  importance,  it  affords  a  means  for  ren¬ 
dering  more  of  the  necessary  inorganic  elements  available. 

The  carbon  dioxide,  nitric  acid  and  sulphuric  acid  which 
result  through  oxidation  of  the  elements,  carbon,  nitrogen  and 
sulphur  in  humus  are  powerful  agents  for  the  extraction  of  in¬ 
dispensable  elements  (potassium,  calcium,  magnesium  and 
others)  from  the  rocks,  thus  converting  rocks  and  rocky  land- 
into  fertile,  arable  soil. 

It  is  well  known  that  humus  improves  the  physical  condi¬ 
tion  of  the  soil.  It  increases,  for  instance,  a  soil’s  capacity  to 
hold  water,  to  retain  valuable  nitrogenous  constituents,  to  resist 
corrosion.  It  binds  the  particles  of  sandy  soils.  It  makes  clayey 
soils  friable,  increasing  at  the  same  time  their  capacity  to  absorb 
the  sun’s  rays  and  rendering  the  soil-temperature  more  uniform. 
In  other  words,  humus  makes  the  soil  a  more  habitable  and 
suitable  home  for  the  performance  of  the  life  functions  of  plants. 

Thus,  we  find  the  humification  process  inserted  into  the  chain 
of  nature’s  cycles  as  a  necessary  link,  without  which  the  perpetual 
continuance  of  plant  life  cannot  be  conceived.  Again,  man's 
food,  whether  of  vegetable  or  animal  origin,  is  composed  chiefly 
of  proteins,  fats,  carbohydrates  and  mineral  substances,  all  of 
which  are  contained  in  the  plant  and  animal  bodies.  However, 
animal  life  is,  in  the  last  analysis,  based  upon  the  presence 
of  plants,  the  digestion  and  assimilation  of  which  give  the  mater¬ 
ial  for  the  formation  in  the  animal  body  of  its  organs  and  tissues. 
Again,  the  plants  need  for  their  life  certain  elements  which  are 
present  in  humus.  Here  we  have,  then,  a  cycle  in  which  the 
physical  life  of  man,  as  well  as  the  existence  of  the  animal  and 
vegetable  kingdoms,  are  brought  into  close  connection  with 
humus.  So  close  is  this  relation  that  conditions  indispensable  for 
life  are  also  necessary  for  decomposition  of  humus  materials ;  ex¬ 
tremes  that  exclude  life  also  render  decomposition  of  humus 
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impossible.  There  is  practically  no  plant  life  in  arctic  regions  or 
throughout  the  winter,  and  there  is  no  decomposition  under  the 
same  conditions.  On  the  other  hand,  plant  life  is  luxuriant  in  the 
tropics.  There,  too,  decay  is  very  rapid.  The  plant  and  the 
animal  kingdoms  need  air  for  their  life.  The  same  air  is  indispen¬ 
sable  for  decomposition.  Equally,  neither  plant  life  nor  decom¬ 
position  of  organic  substances  is  possible  without  water. 

In  the  process  of  humification,  nature  has  a  powerful  means 
for  the  utilization  of  vast  amounts  of  waste  materials  for  purposes 
of  life.  Or  to  put  it  in  other  words:  It  is  the  humification  of 
vegetable  and  animal  remains  that  makes  them  available  for  new 
generations  of  plants. 


ARKPORT,  N.  Y.,  PEAT  BOGS. 


By  Rev.  D.  W.  Gates. 

In  response  to  the  Editor’s  request,  I  am  writing  some  in¬ 
formation  relative  to  the  Arkport,  N.  Y.,  peat  bogs,  or,  as  we  call 
them,  “muck  farms.”  on  which  such  large  quantities  of  celery 
are  raised. 

Some  years  ago  the  Arkport  muck  land  lay  practically  neg¬ 
lected  as  people  thought  that  the  bogs  were  useless ;  at  least  they 
did  not  at  all  recognize  the  exceeding  richness  of  the  soggy  black 
bogs  that  were  hiding  such  a  wealth  of  fertile  soil  ingredients 
evolved  as  the  result  of  Nature’s  age-long  processes.  But  drainage 
and  cultivation  have  changed  the  whole  situation. 

My  family  began  its  work  here  in  the  spring  of  1900.  We 
bought  83  acres  of  land  for  $8,000,  or  a  little  less  than  $100  an 
acre.  There  was  60  acres  of  muck  land,  of  which  about  one- 
fourth  had  been  cleared  and  could  be  used  for  crops. 

The  first  year  we  harvested  3,000  bushels  of  onions  and  some 
celery.  We  soon  dropped  the  onion  crop  entirely  and  went  into 
the  celery  business  exclusively.  The  reasons  for  this  change  were 
as  follows :  First,  after  a  time  the  land  on  which  we  raised  onions 
'became  so  filled  with  weeds  that  we  could  hardly  keep  them 
down.  Second,  we  found  that  the  price  of  onions  fluctuated 
widely  and  did  not  insure  a  reasonable  profit  on  our  onion  crops, 
whereas  the  price  of  celery  was  more  uniform,  and  on  the  whole, 
the  celery  crop  was  more  profitable.  With  a  celery  crop  we 
can  fight  the  weeds  with  horse  cultivation,  but  hand  wheel  hoes 
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or  push  hoes  and  hand  weeding  must  be  used  entirely  with 
onions.  The  horse  cultivation  is  much  less  expensive. 

For  some  years  past  we  have  taken  to  growing  head  lettuce. 
The  muck  soil  raises  splendid  crops  of  lettuce,  but,  as  with  onions, 
the  price  fluctuates  widely,  so  that  we  make  lettuce  only  a  side 
line.  I  knew  a  man  who  put  in  5  acres  of  lettuce,  and  a  finer  crop 
could  not  have  been  desired,  but  when  it  was  ready  to  be  gather¬ 
ed,  there  was  no  market  at  all  for  it.  He  plowed  under  the  whole 
crop,  set  the  same  ground  to  lettuce  over  again,  and  had  another 
beautiful  crop,  for  which  he  received  big  money. 

Such  variations  need  not  be  feared  with  celery.  If  you  raise 
good  stock  you  may  rely  on  a  good  price ;  at  least  we  have 
found  it  so. 

As  to  the  amount  of  celery  raised  on  our  muck  beds,  I  can 
give  only  an  estimate.  I  should  say  not  far  from  400  to  500  cars. 
Much  of  the  early  celery  we  send  by  express.  I  cannot  say  how 
many  cars  are  sent  that  way.  Then  some  of  the  cars  shipped  are 
only  partly  filled. 

You  ask  me  about  drainage.  We  have  a  big  ditch  running 
through  the  middle  of  our  muck  land.  This  ditch  is  16  feet  wide 
and  3  feet  deep  and  into  it  at  right  angles  run  all  the  other 
ditches.  These  are  about  90  feet  apart  and  are  2  feet  deep  and  2 
feet  wide  at  the  top,  slanting  to  16  inches  at  the  bottom.  These 
dimensions  are  slightly  increased  when  thought  desirable. 

We  find  that  as  time  goes  on  and  the  land  becomes  settled 
we  do  not  need  so  many  ditches.  We  expect  to  fill  in  every 
other  ditch,  making  the  beds  about  180  feet  wide. 

As  compared  with  the  less  than  $100  that  we  paid  for  land 
in  1900,  I  might  cite  the  prices  obtained  for  adjoining  land  in 
1913.  Such  land  sold  for  $300,  $350,  and  $400  when  in  a  high 
state  of  cultivation. 

At  present  our  entire  farm  is  under  cultivation.  There  is 
not  a  tree,  nor  a  stump,  nor  a  bog  in  sight.  We  put  in  great 
celery  beds  85  to  95  feet  wide  and  80  to  120  rods  long,  containing 
about  3  acres  apiece.  We  put  about  2,000  to  2,500  pounds  of  phos¬ 
phate  to  the  acre.  The  phosphate  formula  is  4-7-8  or  4-7-10.  We 
find  that  after  the  muck  has  been  used  for  some  years,  splendid 
results  are  obtained  by  sowing  it  to  clover  and  letting  it  rest  a 
year. 
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NITRATES  FROM  PEAT. 


(From  the  Electrical  Review.) 

On  December  19th,  1913,  there  appeared  in  your  columns  an 
article  by  George  Dary  on  “The  Production  of  Nitrates  by  the 
Direct  Electrolysis  of  Peat  Deposits.” 

Being  engaged  at  the  present  time  in  making  a  thorough 
investigation  into  the  various  methods  which  are  employed  for 
the  production  of  nitrates  and  other  fertilizers  by  electrical 
means,  this  article  was  of  special  interest  to  me,  and  I  had  hoped 
that  it  would  draw  forth  some  discussion. 

Since  the  manufacture  of  nitrates  by  means  of  the  fixation 
of  atmospheric  nitrogen  by  the  well-known  Birkeland-Eyde  and 
Schonherr  processes,  and  the  production  of  calcium  cyanamide 
by  the  Frank-Caro  method,  are  taking  place  on  such  a  large 

scale,  it  is  evident  that  the  market  for  these  products  is  very 

large.  And  new  process  promising  to  compete  with  the  existing 
ones  is,  therefore,  of  considerable  interest. 

Mr.  Dary,  in  his  article,  gives  a  rosy  view  of  the  profits 
which  could  be  obtained  from  a  large  installation  working  on 
the  system  described. 

Unless  my  information  and  conclusions  are  all  wrong,  how¬ 
ever,  I  find  it  impossible  to  agree  with  him,  and  shall  be  very 

glad  if  he  can  prove  the  correctness  of  his  statements  in  view 

of  the  following: 

The  article  refers  to  the  electrolytic  extraction  of  100,000 
tons  of  nitrates  per  annum  from  a  peat  deposit  of  370  acres. 

Assuming  such  a  deposit  to  have  an  average  depth  of  6j/>  ft., 
which  is  a  fair  figure  to  take,  and  is  used  elsewhere  by  the  author 
of  the  article,  and  taking  the  nitrogen  content  at  2  per  cent.,  it 
seems  to  be  a  fairly  simple  calculation  to  work  out  to  show  that 
the  maximum  possible  production  of  nitrates  (assuming  CaN03 
to  be  intended)  which  could  be  made  from  such  a  bog  would  be 
48,100  tons.  This,  too,  is  the  theoretical  figure,  which  would 
certainly  be  impossible  of  attainment  in  practice.  At  the  rate 
at  which  Mr.  Dary  proposes  to  produce  nitrates,  the  whole  bog 
would  therefore  be  completely  exhausted  in  less  than  six  months. 

Again,  in  speaking  of  the  energy  required  “under  the  best 
conditions  of  efficiency  of  output”  (to  quote  the  article),  it  is 
stated  that  about  950  lbs.  of  nitric  acid  per  hectare  (385  lbs.  per 
acre)  can  be  produced  per  24  hours ;  for  370  acres  this  equals 
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about  23,200  tons  in  one  year,  assuming-  the  process  to  be  con¬ 
tinuous  operation  the  whole  time. 

The  weight  of  nitrogen  contained  in  23,200  tons  of  nitric 
acid  would  be  about  22  per  cent,  of  this,  or,  say,  some  36,500 
tons  of  'CaN03;  yet  Mr.  Dary  speaks  of  the  production  of 
100,000  tons  in  the  same  period,  viz.,  one  year,  from  such  a  bog. 
How  can  the  production  of  the  smaller  quantity  be  said  to  oe 
“under  the  best  conditions  of  efficiency  of  output,”  if  it  be  pos¬ 
sible  to  extract  it  at  three  times  the  rate,  and  still  make  a  hand¬ 
some  net  profit  of  £707,500  per  annum?  Does  the  author  mean 
that  at  the  lower  rate  a  still  higher  profit  could  be  made,  and  is  he 
thus  giving  the  readers  of  the  REVIEW  a  conservative  esti¬ 
mate?  Still  another  point  may  be  criticised,  but  this  must  be 
last,  although  there  are  several  others  such  as  the  loose  phrase¬ 
ology  employed  (notably  where  electrical  matters  are  dealt 
with)  and  the  reference  to  nitric  acid  as  “NH,03.” 

The  article  says  that  “a  deposit  of  peat,  having  a  depth  of 
6l/>  ft.  and  an  average  richness  in  nitrogen  of  2  per  cent.,  can 
produce  between  800  and  900  tons  of  pure  nitrates  per  year.” 
Puzzle:  Find  the  area  of  the  bog! 

It  would  seem  that  British  investors  ready  to  put  any  money 
into  a  scheme  for  developing  this  process  which,  we  are  told, 
“has  recently  been  patented  in  the  United  Kingdom,”  would  be 
well  advised  to  look  a  little  closer  into  it  before  parting  with  their 
capital,  and  that  electrical  engineers  who  are  fortunate  enough 
to  have  a  station  located  in  the  vicinity  of  a  peat  bog,  and  are 
considering  the  nice  profit  which  could  be  made  in  off-peak 
hours,  might  very  well  follow  their  example. 

Alfred  S.  L.  Barnes. 

Toronto,  Canada,  March  11th,  1914. 


LAND  CLEARING. 


The  only  practical  methods  of  clearing  land  of  stumps  in  use 
by  farmers  in  northern  Minnesota  are  the  use  of  explosives  and 
the  horse-power  stump  puller.  For  small  stumps  the  stump 
puller  is  most  economical.  For  stumps  so  large  that  they  can 
not  be  handled  and  burned  when  they  are  pulled,  explosives  are 
best.  For  very  large  stumps  or  green  stumps  the  combined  use 
of  explosives  and  the  stump  puller  gives  the  most  satisfactory 
results. 

For  the  lowest  cost  and  quickest  results,  remove  all  trees 
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and  brush  at  one  time  and  establish  a  pasture  or  meadow  to 
keep  down  brush  and  bring  returns.  Do  not  remove  green 
stumps  over  a  foot  in  diameter  unless  immediate  cultivation  is 
necessary,  as  the  stumps  will  be  removed  more  readily  after  a 
few  years  and  the  soil  will  be  in  a  better  condition. 

When  an  explosive  is  used,  it  should  be  placed  under  that 
part  of  the  stump  which  will  offer  the  greatest  resistance,  usu¬ 
ally  the  center.  The  depth  at  which  to  place  the  explosive 
under  the  stump  may  generally  be  estimated  by  the  diameter 
of  the  stump  at  the  ground  line. 

For  removing  stumps  from  clay  or  clay  loam  soil,  the  lower 
grades  of  dynamite,  25,  27,  and  30  per  cent,  are  quite  equal  to 
the  higher  and  more  expensive  grades,  40  and  60  per  cent.  They 
are  cheaper,  less  dangerous,  and  leave  the  soil  in  better  condi¬ 
tion. 

An  explosive  known  as  virite  is  being  used  successfully 
when  the  soil  is  not  wet.  It  is  somewhat  cheaper  than  dyna¬ 
mite,  does  not  produce  headache,  and  does  not  freeze.  It  is 
manufactured  as  yet  only  on  a  limited  scale  in  this  country.  If 
its  manufacture  were  properly  handled,  it  would  prove  a  strong 
competitor  of  dynamite. 

A  pound  of  explosive  should  be  used  for  each  foot  of 
diameter  of  the  stump,  if  it  has  been  cut  some  time.  From  \l/2 
to  iy±  pounds  per  foot  in  diameter  should  be  used  for  green 
stumps. 

The  number  of  stumps  that  can  be  blown  out  in  a  day 
will  depend  upon  the  man,  the  soil,  and  the  size  of  the  stumps. 
Fifty  stumps  of  medium  size  is  a  good  day’s  work  for  one 
man  if  he  makes  the  holes. 

Dynamite  works  best  in  a  wet  soil.  Virite  requires  a 
soil  free  from  water.  Dynamite  gives  best  results  when  the 
earth  is  thoroughly  tamped  over  it,  if  care  is  taken  not  to 
tamp  directly  on  the  dynamite  and  explode  it.  Virite  must 
not  be  compressed  at  all,  as  it  will  not  then  explode.  The 
upper  part  of  the  hole  for  virite  should  be  thoroughly  tamped. 

In  firing  the  charges,  stick  the  point  of  the  burning  match 
immediately  to  the  fuse  end.  The  shooting  should  be  left  until 
the  end  of  the  day  unless  the  ground  is  wet  enough  to  soak 
the  fuse.  If  a  number  of  sticks  of  dynamite  arc  to  be  used 
as  one  charge,  the  paper  on  each  stick  should  be  cut  length¬ 
wise  in  three  or  four  places.  When  the  sticks  are  then  pressed 
down  in  the  bottom  of  the  hole,  they  will  spread  out  and 
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can  be  compressed  into  less  space.  A  stick  should  always  De 
used  for  this  purpose  and  for  tamping  the  hole.  Never  use  an 
iron  bar. 

The  cap  should  always  be  crimped  on  the  fuse,  and  for 
this  purpose  a  cap  crimper  should  always  'be  at  hand. 

Handle  the  cap  carefully.  Don’t  jab  the  fuse  down  into  it, 
but  insert  the  fuse  carefully  to  within  one-eighth  of  an  inch 
of  the  bottom  of  the  cap. 

The  cap  with  the  fuse  attached  is  put  in  the  last  stick 
of  dynamite  placed  in  the  hole.  It  is  inserted  in  the  side  of 
the  stick  of  dynamite  through  the  wrapping  paper.  This  hole 
should  slant  inward  and  downward  about  the  middle  of  the 
stick.  The  fuse  is  then  tied  to  the  stick  of  dynamite  an  inch 
or  two  above  the  cap.  This  prevents  the  cap  from  pulling  out 
of  place.  The  hole  is  made  in  the  stick  of  dynamite  with  a  sharp 
piece  of  wood  about  the  size  of  a  lead  pencil. 

Tamp  the  earth  thoroughly  in  the  hole.  The  more  thoroughly 
the  hole  is  tamped  the  better,  but  it  should  be  tamped  gently. 
Never  use  short,  sharp  blows.  If  the  charge  fails  to  go  off, 
don’t  go  back  to  see  what  the  matter  is.  Leave  the  stump  alone 
until  the  next  day. 

Buy  fuse  caps  only  of  the  best  grade  and  keep  them  in  a 
dry  place.  Avoid  danger  by  using  fuse  in  pieces  at  least  15 
inches  long.  Keep  the  caps  out  of  reach  of  children,  as  they 
seem  to  have  an  especial  attraction  for  small  boys.  Co-operate 
to  order  explosives  in  large  quantities,  pay  cash,  and  receive 
directly  from  the  car. 

Study  methods  of  handling  dynamite  before  trying  to  use  it. 
If  possible,  employ  an  experienced  man  for  a  day  or  two  and 
work  with  him.  Don’t  believe  that  dynamite  hurts  the  land.  It 
doesn’t,  unless  you  leave  a  hole  in  the  field  to  catch  and  hold 
water. 

Don’t  try  to  fill  the  hole  with  a  shovel  after  the  stumps  are 
blown  out.  Plow  over  them.  Then  disk  and  harrow  over  them 
and,  when  the  field  is  well  cultivated,  the  holes  will  be  about 
filled  up.  Then  take  a  slush  scraper  and  a  team  and  finish  the 
filling  if  necessary. —  (Minn.  Expt.  Sta.  Bui.  134,  1913.) 
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CANADIAN  PEAT  STATISTICS  FOR  1912. 


During  1912  operations  for  the  production  of  peat  fuel  were 
carried  on  at  three  different  bogs,  and  consisted  chiefly  in  ex¬ 
perimental  and  developmental  work. 

The  operating  firms  and  bogs  were : 

Peat  Industries,  Ltd.,  operating  a  bog  at  Ste.  Brigide,  near 
Farnham,  Quebec. 

J.  M.  Shuttleworth,  operating  a  bog  at  Alfred,  Out. 

The  Dorchester  Peat  Fuel  Co.,  operating  a  bog  at  Dorches¬ 
ter,  near  London,  Ont. 

The  total  shipments  of  peat  fuel  were  reported  as  700  tons, 
valued  at  $2,900,  as  compared  with  shipments  in  1911  of  1,463 
tons,  valued  at  $3,817,  and  841  tons,  valued  at  $2,604,  in  1910. 

The  annual  production  of  peat  during  the  past  thirteen 
years  is  shown  below  : 

Calendar  Year  Tons  Value  Calendar  Year  Tons  Value 


1900 

400 

$1,200  | 

1907 

50 

200 

1901 

220 

600  | 

1908 

60 

180 

1902 

475 

1,663  | 

|  1909 

60 

240 

1903 

1,100 

3,300  | 

|  1910 

841 

2,604 

1904 

800 

2,400  | 

|  1911 

1,463 

3,817 

1905 

80 

260  | 

|  1912 

700 

2,900 

1906 

474 

1,422 

THE  PEAT-MAKING  INDUSTRY  OF  NORTHERN 

HOLLAND. 


(Consular  Report.) 

Peat  fuel  is  made  in  Holland  from  two  sorts  of  ground,  the 
Sphagnum  peat  beds  being  found  on  the  moorlands,  while  the 
sedge  and  grass  peat  beds  are  situated  in  marshy  bogs.  The 
peat  of  the  country  is  formed  from  decayed  vegetable  matter, 
such  as  mosses,  grass,  heather  and  various  other  sorts  of  plants. 
The  grass  peat  bogs  extend  to  a  depth  so  far  beneath  the  normal 
ground  water  level  that  it  is  necessary  to  drain  the  water  off 
by  ditches.  The  Sphagnum  bogs  are  above  the  normal  water 
level  of  the  canals. 

Beginning  of  the  Turf-Making  Industry.  Just  as  food,  cloth¬ 
ing  and  lodging  are  necessary,  especially  in  a  climate  like  that 
of  Holland,  the  obtaining  of  fuel  is  also  an  important  matter.  It 
is  quite  certain  that  the  earliest  inhabitants  of  the  country  from 
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remote  times  had  to  burn  peat,  especially  in  those  sections  of  the 
country  where  no  wood  was  to  be  had.  The  peat  industry  here, 
therefore,  dates  from  many  centuries  ago.  In  the  neighborhood 
of  cities  and  villages,  the  industry  grew  more  rapidly  than  in 
country  districts  on  account  of  the  greater  demand  and  small 
cost  of  transportation.  Later,  waterways  were  made  to  reach 
the  more  distant  peat  beds. 

Peat  Bogs  and  Short-Peat.  Out  of  the  peat  bogs  short  peat 
was  obtained,  also  known  as  “sponturf.”  The  process  of  excavat¬ 
ing  the  peat  is  about  as  follows:  To  begin  with,  a  small  stretch 
of  ground  is  necessary  on  which  to  spread  the  peat  so  that  it 
will  dry.  When  this  area  of  ground  has  been  leveled  oft"  and  a  layer 
of  straw  spread  over  it,  the  digger  can  begin  his  work.  With  a 
spade  he  forms  the  loose,  wet  peat  into  square,  flat  pieces.  When 
the  peat  is  well  mixed,  it  is  taken  out  of  the  basin  and  laid  on 
the  straw-covered  ground,  which  absorbs  the  superfluous  water. 
The  sheet,  when  sufficiently  dried,  is  cut  with  a  knife  or  sort 
of  spade  into  blocks  about  the  size  of  an  ordinary  brick. 
When  sufficiently  sun-dried,  the  blocks  are  stacked  into  piles. 
Later  the  blocks  are  piled  into  larger  stacks.  In  this  manner 
the  peat  is  changed  around  till  that  which  was  at  the  bottom 
of  the  original  piles  is  on  top  of  the  stack.  The  stacking  of 
the  peat  is  done  usually  by  women.  The  wet  peat  is  laid  in 
long  rows  flat  on  the  ground,  so  that  in  a  short  time  the  sun  has 
sufficiently  dried  it  to  form  a  hard  crust  on  the  upper  side. 
Then  another  row  is  laid  on  top  of  the  first,  and  when  this  is 
dried,  another,  and  so  on,  till  11  rows  have  been  laid.  It  is  so 
piled  up  that  the  wind  circulates  freely  around  each  piece. 

The  time  for  digging  the  peat  is  from  March  25th  till  the 
end  of  June.  The  lighter  sorts  are  made  during  the  whole  year. 
The  owners  of  peat  fields  erect  houses  which  are  rented  to  the 
workmen  and  their  families.  In  many  instances  a  plat  of  ground 
goes  with  each  house,  which  enables  the  workman  to  dig  and 
dry  his  own  peat  free  of  cost.  The  wages  of  workmen  who  cut 
the  peat  range  from  2  to  3  guldens  ($0.80  to  $1.20)  per  day,  while 
the  women  are  paid  from  25  to  32  American  cents  per  day. 
During  the  cutting  season  many  workmen  from  neighboring 
districts  are  employed. 

Yearly  Turf  Production  of  This  District.  The  yearly  pro¬ 
duction  of  peat  in  the  different  Provinces  of  this  consular  dis¬ 
trict  is  about  1,700  million  blocks,  divided  as  follows:  Drente, 
1,200  million  blocks,  Overysel,  300  million  blocks,  other  provinces 
combined,  200  million  blocks. 
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Machines  are  very  little  used  in  the  preparation  of  short 
peat.  In  the  peat  bogs  of  North  Holland  machines  are  here 
and  there  used  for  pulping  and  kneading.  In  some  parts  of  the 
country  the  peat  bogs  are  often  rented  to  the  workmen  or  con¬ 
tractors.  When  this  is  the  case,  the  owner  retains  possession 
of  the  land  after  the  peat  has  'been  removed.  These  peat  fields 
can  not  be  worked  without  first  obtaining  a  concession  from 
the  Government.  A  certain  sum  must  also  be  paid  for  the 
building  and  maintenance  of  the  dikes  around  the  polders.  In 
Friesland  the  owners  of  ground,  where  short  peat  is  produced, 
are  obliged  to  make  a  deposit  in  money.  After  the  peat  has 
been  removed  and  the  ground  brought  under  cultivation  the 
amount  of  the  deposit  is  returned  to  the  owner. 

Yearly  Production  of  “Short  Turf.”  The  total  yearly  pro¬ 
duction  of  “short  turf”  in  this  section  of  Holland  is  about  700 
million  bricks  or  blocks.  Drente  produced  150  million,  Overysel 
120  million,  North  Holland  200  million,  other  provinces  com¬ 
bined  230  million.  The  value  of  this  peat  in  the  bog  is  about 
$600,000.  Here  and  there  peat  is  dug  for  private  use.  The 
total  annual  production  of  both  long  and  short  peat  in  this  dis¬ 
trict  is  valued  at  about  $3,000,000  in  the  field. 

Use  of  Long  Peat  as  a  Fuel.  Besides  what  is  consumed 
for  household  purposes,  the  amount  used  in  factories  is  not  un¬ 
important.  In  brick  factories  situated  along  rivers  large  quan¬ 
tities  are  used  as  fuel.  In  strawboard  and  potato-flour  factories, 
especially  those  situated  in  the  northern  part  of  the  country,  it 
is  used  in  great  quantities.  Large  quantities  of  heavy  peat  are 
also  shipped  from  Drente  to  Friesland  and  the  northern  cities. 
Light  peat  is  also  shipped  in  great  quantities  to  Amsterdam  and 
The  Hague,  where  it  is  extensively  used  for  lighting  fires. 

Moss  Litter.  In  some  peat  fields,  the  upper  layer  of  peat  to 
a  depth  of  one-half  to  1*4  yards,  is  of  a  light  brown  color.  This 
peat  is  very  porous  and  light  in  weight.  Seen  from  the  outside 
it  looks  like  great  square  sponges.  From  this  sort  of  peat, 
known  as  “bolsterturf,”  peat  dust,  which  is  shipped  to  all  parts 
of  the  world,  is  produced.  After  being  ground,  it  is  packed  in 
220-pound  bales.  Peat  dust  is  much  used  for  bedding  in  stables. 
When  used  for  that  purpose  its  absorbing  qualities  are  such  that 
it  makes  an  excellent  fertilizer.  It  is  also  extensively  used  in 
nurseries.  Peat  dust  factories  are  to  be  found  in  Klazinaveen, 
Hoogeveen,  Beilen,  Dedemsvaart,  Friezenveen  and  Bergen- 
theim. 
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The  yearly  production  of  peat  dust  in  Holland  amounts  to 
200,000  tons.  In  Germany  the  railways  allow  a  discount  of  30 
per  cent  on  the  transportation  charges,  but  as  this  does  not 
apply  to  shipments  from  Holland,  the  Dutch  shippers  are 
unable  to  compete  with  Germany  in  that  country. 

Use  of  Machinery.  On  the  border  of  the  Province  cf 
Groningen  the  use  of  peat-making  machines  is  rapidly  growing. 
In  the  neighborhood  Emmercompascuum  some  50  machines 
have  been  introduced.  These  are  used  only  for  macerating  the 
■peat.  The  wet  mass  is  spread  out  on  the  field  and  worked  the 
same  as  “short  turf.”  In  Hoogeveen  and  Vroomshoop  there  are 
factories  where  machinery  is  also  used. 

The  undeveloped  districts  in  which  peat  is  found  occupy 
but  a  small  portion  of  the  waste  land  of  the  whole  country. 
There  are  yet  about  35,250  hectares  which  are  still  undeveloped. 
In  the  Province  of  Drente  alone  there  still  remain  about  21,340 
hectares  (hectare  =  2.47  acres)  which  have  not  been  touched. 
It  must  not  be  forgotten  either  that  each  year  there  are  about 
10,000  families  who  find  employment  in  the  peat  fields.  Thou¬ 
sands  of  workmen  also  find  employment  in  sanding  the  land 
and  preparing  it  for  cultivation  after  the  peat  has  been  removed. 

By  the  judicious  use  of  artificial  fertilizers  such  ground 
is  soon  brought  into  a  high  state  of  cultivation.  The  excava¬ 
tions  caused  by  the  removal  of  the  peat  are  called  valleys  and  are 
very  fertile.  As  soon  as  these  valleys  are  ready  to  be  worked 
they  are  taken  possession  of  by  the  farmers. 

As  soon  as  the  growing  of  grain  and  the  raising  of  potatoes 
is  sufficiently  developed,  factories  for  the  manufacture  of  straw- 
board  and  potato  flour  are  established,  and  thus  in  a  few  years 
thriving  communities  spring  up  where  formerly  all  was  waste 
land.  Many  prosperous  towns  and  cities,  such  as  Veendam, 
Wildervank,  Oude  and  Nieuwe  Pekela,  Nieuw-Buinen,  Stad- 
skanaal,  Emmercompascuum,  Klazinaveen,  Erica,  Nieuw  Am¬ 
sterdam,  Dedemsvaart,  Hoogeveen,  etc.,  owe  their  existence 
and  prosperity  to  the  peat  industry. 

Advantages  of  the  Peat  Industry  to  Inland  Shipping. 
By  using  the  canals  for  the  transportation  of  peat,  hundreds 
of  boatmen  and  their  families  find  -a  means  of  livelihood. 
Aside  from  a  certain  amount  of  freight  which  is  shipped  by 
rail,  there  are  yearly  between  5,000,000  and  6,000,000  cubic 
meters  (cubic  meter  =  35,314  cubic  feet)  of  boat  space  necessary. 
When  one  takes  into  consideration  the  fact  that  these  boats 
have  a  capacity  of  from  50  to  250  cubic  meters,  some  idea  of 
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the  extent  of  the  industry  may  be  formed  when  it  is  stated 
that  about  48,000  boatloads  are  shipped  yearly. 


FILLER  IN  FERTILIZER. 


In  the  American  Fertilizer,  Vol.  40,  p.  27,  appears  an  article 
entitled  “The  Problem  of  Fertility  in  the  Middle  West”  by  W. 
H.  Bowker  and  Horace  Bowker.  The  portion  devoted  to  the 
“Filler”  in  fertilizers  is  very  much  to  the  point  and  will,  no 
doubt,  be  read  wth  interest  by  our  members ;  we  therefore  ex¬ 
tract  this  portion  verbatim : 

A  great  many  people  think  fertilizers  contain  “filler”  or 
extraneous  material.  They  are  encouraged  to  think  so  by  those 
interested  in  the  sale  of  chemicals  produced  in  and  outside  of 
this  country.  When  Liebig  added  1,000  pounds  of  sulphuric 
acid  to  1,000  pounds  of  bone,  lie  practically  had  a  ton  of 
material  of  half  the  strength  of  the  original  bone,  but  it  had 
been  rendered  soluble,  hence  much  more  valuable.  In  the 
process  there  is  some  shrinkage,  perhaps  10  per  cent,  or  200 
pounds,  which  gives  room  to  add  potash  in  the  form  of  a 
German  potash  salt,  and  then  the  ton  is  rounded  out  and  the 
mixture  is  a  “complete  fertilizer,”  containing  the  three  ele¬ 
ments — nitrogen,  available  phosphorus,  and  potash,  but  where 
is  the  filler — that  bugbear,  that  scarecrow,  that  thing  which 
is  held  up  by  some  of  our  critics  to  discredit  our  wares?  There 

was  no  filler  in  Liebig’s  dissolved  bone  or  in  Lawes’  “com¬ 

plete  fertilizer”  made  from  the  dissolved  bone,  for  there  was 
no  room  for  any ;  and  there  is  practically  no  filler  in  fer¬ 
tilizers  today,  for  the  reason  that  there  is  little  or  no  room 

for  any.  Moreover,  there  is  another  and  more  potent  reason, 
namely,  it  costs  money  to  assemble  and  prepare  extraneous 
matter,  even  common  sand,  when  by  proper  balancing  of  ma¬ 
terials  it  is  not’ necessary.  A  chemist  who  figured  his  formulas  so 
that  it  cost  25  cents  or  even  10  cents  a  ton  “to  fill  up”  would 
soon  lose  his  job. 

Did  it  ever  occur  to  you  that  only  15  per  cent  of  pure 
milk  is  solids  or  food,  and  that  the  remaining  85  per  cent  is 
water?  Can  you  separate  the  water  from  the  milk  and  still 
have  a  white,  limpid  fluid?  The  water  in  milk  is  the  “normal 
water  of  composition”  which  holds  and  carries  the  actual  nour¬ 
ishment  of  milk.  So  in  fertilizers,  take  nitrate  of  soda,  one 
of  the  most  popular  fertilizer  chemicals;  100  lbs.  contains  15 
pounds  of  nitrogen ;  the  remaining  85  pounds  is  the  “normal 
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oxygen,  soda  and  water  of  composition.”  Take  the  most  con¬ 
centrated  fertilizer  chemical  salt  in  use,  namely,  muriate  of 
potash.  It  contains  only  50  pounds  of  potash  in  the  hundred 
pounds. 

Finally,  take  one  of  the  most  concentrated  complete  fer¬ 
tilizers  which  the  industry  puts  out ;  it  contains  but  25  per 
cent  of  actual  plant  food  in  a  ton,  or  500  pounds  of  nitrogen, 
potash,  and  phosphoric  acid  added  together.  What  is  the 
remaining  1,500  pounds?  Naturally  one  not  familiar  with 
chemistry  thinks  it  is  so  called  “filler”  'but  it  is  nothing  of  the 
kind.  It  is  made  up  of  organic  matter,  salts,  alkalies  and  acids, 
which  are  the  carriers  or  containers  of  plant  food,  as  the 
water  of  milk  is  the  natural  carrier  of  the  food  of  milk,  as  the 
fiber  of  meat  is  the  natural  carrier  of  the  protein  and  fat  of 
meat.  And  right  here  it  is  well  to  observe  that  one  of  the 
medium  grades  of  fertilizer  on  the  market,  “3-8-4,”  which 
equals  15  units  of  plant  food  to  a  ton,  is  exactly  the  same  num¬ 
ber  of  units  that  nitrate  of  soda  contains.  Does  anyone  claim 
that  nitrate  of  soda  contains  any  filler  in  the  popular  sense  of  that 
term  because  it  carries  only  15  units  or  300  pounds  of  plant 
food  in  a  ton  ? 

It  may  be  urged  that  by  using  concentrated  chemicals  one 
can  make  the  same  grade  with  two-thirds  of  the  bulk.  So  he 
can  in  some  cases,  but  such  mixtures  would  cake  and  would 
not  be  drillable  in  a  machine.  Moreover,  they  would  not 
supply  the  forms  of  plant  food  which  crops  need.  Besides, 
the  exclusive  use  of  these  concentrated  chemicals  would  dis¬ 
place  just  so  much  by-product  plant  foods,  which  it  is  good 
to  use,  both  from  the  standpoint  of  economy  and  from  that 
of  making  stable,  drillable  goods.  No  sound  economist  or 
wise  agronomist  advises  the  exclusive  use  of  concentrated 
chemicals  any  more  than  he  would  advise  the  exclusive  use 
of  concentrates  in  the  feeding  of  live  stock. 

We  have  gone  into  this  matter  with  some  detail  be¬ 
cause  the  imputation  of  the  use  of  fillers  is  so  often  thrown 
up  against  the  industry  to  injure  it.  Now  while  we  do  not 
say  that  fillers  are  never  used,  it  is  the  exception  rather  than 
the  rule,  and  the  exceptions  are  usually  where  they  are 
needed  as  “conditioners”  and  in  that  case  they  are  such  ma¬ 
terials  as  not  infrequently  contribute  to  the  sum  total  of  plant 
food.  I'illers,  in  the  shape  of  extraneous  matter,  would  be 
disclosed  in  the  analysis,  which  rarely  occurs.  As  a  matter  of 
fact,  they  exist  chiefly  in  the  imagination  of  the  critics. 
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The  Duluth  Meeting.  The  preliminary  work  of  adver¬ 
tising  the  Duluth  meeting,  which  is  to  'be  held  August  20,  21  and 
22,  is  already  well  under  way  and  the  Executive  Committee 
through  the  Secretary  has  sent  out  to  all  who  have  shown  any 
interest  in  the  work  of  the  Society  the  first  and  second  notices 
of  its  meeting.  The  meeting  promises  to  be  the  most  important 
and  the  most  interesting  one  which  the  American  Peat  Society 
has  yet  held.  If  every  member  of  the  Society  or  every  person 
who  receives  notices  of  the  meeting  would  send  to  the  Secretary 
a  list  of  those  who  might  be  interested  to  receive  the  prelim¬ 
inary  announcements  of  the  meeting,  it  would,  no  doubt,  increase 
the  attendance.  It  is  hoped  that  the  members  of  the  Society 
will  take  a  personal  interest  in  helping  the  officers  to  thor¬ 
oughly  advertise  this  meeting,  particularly  in  the  northwestern 
states.  Not  only  has  the  Executive  Committee  of  the  Society 
worked  very  hard  to  make  this  meeting  a  success,  but  the 
Local  Committee  of  prominent  Duluth  residents  and  state 
officials  interested  in  the  development  of  the  enormous  peat 
resources  of  Minnesota  have  made  every  effort  to  make  the 
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meeting-  an  attractive  one.  The  Local  Committee  has  made 
arrangements  for  a  complimentary  excursion  to  the  members 
of  the  Society  to  see  some  of  the  large  peat  deposits  of  north¬ 
ern  Minnesota  and  what  is  even  more  interesting,  has  arranged 
a  visit  to  the  great  iron  mines  around  Hibbing.  This  excur¬ 
sion  alone  is  well  worth  the  trip  to  Duluth,  as  the  writer 
knows  from  personal  experience.  No  one  has  any  conception 
of  the  enormous  iron  ore  deposits  of  the  Mesabi  range  until  he 
has  actually  seen  them,  as  they  exist  in  some  of  the  great 
mines  around  Hibbing.  The  city  of  Duluth  is  a  most  attractive 
and  delightful  place  to  visit  and  its  wonderful  ore  docks  and  lum¬ 
ber-shipping  facilities,  as  well  as  the  beauty  of  the  city  itself, 
form  a  most  interesting  objective  point  for  a  summer  vacation 
trip.  Let  every  member  of  the  Society  who  contemplates  taking 
a  vacation  consider  that  he  is  bound  to  be  present  at  the 
meeting  this  year.  He  will  receive  full  value  for  his  expen¬ 
diture  of  time  and  money. 

The  Pumping  of  Peat.  We  now  have  records  of  at  least 
four  well  planned  and  executed  experiments  on  excavating  peat 
from  the  bog  and  delivering  it  to  drying  grounds  by  the  use 
of  pumps  of  the  centrifugal  type.  Two  of  these  have  been 
mentioned  before  in  this  journal.  First,  the  operations  of  Lake¬ 
ville,  Indiana,  at  which  the  peat  was  excavated  and  pumped 
into  tanks  by  a  centrifugal  pump;  second,  the  work  at  the 
Farmers’  Farm  Company  at  their  plant  at  Plymouth,  Ohio, 
where  a  12-inch  suction  dredge  was  installed  and  operated  to 
excavate  peat  for  filler  and  deliver  it  at  the  drying  grounds 
for  part  of  the  season  of  1912  with  entire  satisfaction.  In 
the  past  year,  reports  have  been  received  of  two  other  places 
at  which  this  method  of  excavating  and  delivering  peat  has 
been  tried  experimentallv  with  success. 

There  seems  to  be  no  question,  therefore,  that  this  method 
of  producing  and  conveying  peat  pulp  is  a  practicable  one  for 
making  peat  fuel  in  large  quantities,  especially  at  undrained 
bogs  or  those  which  are  undrainable.  The  method  apparently 
requires,  with  the  ordinary  forms  of  centrifugal  pumps  used  on 
suction  dredges,  that  the  peat  be  diluted  with  water.  It  is 
probable  also  that  with  the  ordinary  forms  of  equipment  used 
in  digging  and  pumping  sand  and  other  mineral  soils,  the 
apparatus  will  have  to  be  somewhat  modified  for  getting  best  re¬ 
sults  in  excavating  peat. 
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With  some  types  of  peat  the  extra  water  which  has  to  be 
pumped  with  the  peat  separated  from  it  very  quickly,  as  the 
peat  settles  from  the  water  in  a  short  time.  The  water  then 
may  be  allowed  to  run  off  through  properly  provided  channels 
from  the  surface  of  the  settled  peat  pulp,  after  which  the  sheet 
of  peat  may  be  marked  as  when  spread  by  machine. 

If  the  peat  is  handled  in  this  way  and  can  'be  handled  com¬ 
mercially  for  the  production  of  peat  fuel,  it  is  easily  demon¬ 
strable  that  the  pulp,  to  which  the  peat  is  reduced  by  the  ex¬ 
cavating  machine,  and  its  passage  through  the  pump  itself,  is 
much  more  finely  ground  than  the  material  produced  by  the 
ordinary  macerating  machine  of  the  pugmill  type.  This  com¬ 
plete  maceration  is  an  advantage  in  spreading  the  wet  peat 
pulp  and  in  producing  exceptionally  fine  grained  bricks  which 
when  dry  should  be  tough  and  hard  and  of  comparatively  high 
density. 

It  seems  probable  that  the  thickness  to  which  the  peat 
should  be  spread  on  the  drying  beds  will  be  somewhat  var¬ 
iable  as  with  the  usual  macerating  machine,  according  to  the 
climatic  and  other  conditions  of  the  locality  in  which  the  drying 
is  to  be  done,  'but,  on  the  whole,  it  would  seem  that  the  beds 
would  have  to  be  a  little  thicker  than  with  machine  peat  and 
should  be  spread  about  5  to  7  inches  thick,  according  to  the 
amount  of  water. 

The  marking  off  into  bricks  would  be  done  in  the  same  way 
as  where  the  peat  is  spread  with  the  usual  type  of  field  press, 
such  as  that  which  has  been  in  use  in  Canada  at  Alfred  and 
Farnham. 

In  order  to  keep  the  very  fluid  peat  from  spreading  too  far 
on  the  drying  beds,  some  form  of  retaining  structure  around  the 
beds  will  probably  have  to  be  maintained.  This  can  be  made 
movable  and  can  be  quickly  and  cheaply  made  by  using  boards 
of  ordinary  cheap  lumber.  The  boards  under  most  conditions 
probably  need  not  be  more  than  8  inches  wide  with  the  most 
fluid  peat.  By  arranging  the  delivery  pipes  at  proper  intervals, 
to  be  determined  by  the  nature  and  layout  of  the  drying  grounds 
and  the  frequency  with  which  the  beds  are  to  be  alternated,  it 
will  be  entirely  possible  to  have  a  permanent  ground  adapted  to 
the  requirements  of  the  business  which  is  to  be  developed. 

This  plan  of  handling  peat  for  fuel  production  presents 
many  attractive  features  to  those  who  wish  to  utilize  peat  be¬ 
low  a  permanent  ground-water  level  and  which  could  not 
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readily  be  utilized  by  any  of  the  types  of  peat  machines  of 
large  capacity  which  are  now  on  the  market.  It  is  hoped  that 
before  long  this  method  may  be  given  a  thorough  trial  on  a 
commercial  scale,  as  it  seems  entirely  practicable. 

The  Outlook  for  the  Present  Year.  There  is  more  interest 
in  the  possibilities  of  using  peat  for  fuel  at  the  present  time,  in 
the  United  States,  than  there  has  been  in  a  number  of  years 
past.  Reports  of  success  of  plants  of  considerable  size  gen¬ 
erating  power  by  the  use  of  peat  fuel  abroad  have  been  received 
from  so  many  sources  and  in  such  detail  that  it  becomes  evi¬ 
dent  that  it  is  possible  to  produce  and  utilize  peat  fuel  on  an 
economic  scale,  even  for  the  development  of  large  operations. 

There  have  been  developed  in  the  past  few  years  so  many 
machines  capable  of  maintaining  a  considerable  output  through 
the  entire  season  that  this  phase  of  the  peat-fuel  question  is 
beginning  to  draw  attention.  Five  years  ago,  there  was  hardly 
a  single  machine  of  large  capacity  advertised.  Now  there  are 
at  least  seven  or  eight  companies  which  have  developed  such 
machines  and  several  of  these  have  carried  their  inventions  well 
beyond  the  experimental  stage  by  several  seasons  of  actual  use 
in  commercial  plants.  There  are  other  machines  which  have 

been  built  and  installed  but  which  have  not  had  the  same 

1 

amount  of  use  as  the  first  mentioned,  although  they  seem  quite 
as  practical  as  those  which  have  been  tested. 

All  of  the  types  which  are  under  discussion  combine  me¬ 
chanical  digging  with  automatic  conveying  and  maceration, 
combined  with  simultaneous  mechanically  controlled  spreading 
of  the  pulp  on  nearby  drying  grounds.  In  each  of  the  machines 
which  has  proven  its  success  commercially,  there  are  minor  dif¬ 
ferences  of  construction  and  of  mechanism  and  of  control,  which 
distinguish  it  from  all  others,  but  all  of  them  have  aimed  at 
eliminating  every  unnecessary  process  and  have  practically 
discarded  manual  labor  entirely. 

There  seems  little  reason  now  why  anyone  should  hesi¬ 
tate  to  select  one  of  these  machines  and  proceed  to  make  peat 
fuel  on  a  commercial  scale.  The  cost  of  plants  has  been  reduced 
by  simplifying  the  machinery,  the  efficiency  has  been  increased 
by  strengthening  the  mechanical  parts  and  by  increasing  the 
power  used  in  such  a  way  that  the  output  per  unit  of  power 
has  been  largely  increased,  and  the  delays  incident  to  breakage. 
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etc.,  in  older  types  of  machines  have  been  largely  reduced  be¬ 
cause  of  the  greater  strength  of  the  new  machines. 

In  addition  to  these  important  considerations,  the  reports 
which  have  been  received  from  Europe  of  the  increasing  interest 
in  methods  and  machines  for  pressing  the  water  from  raw  peat 
and  investments  of  considerable  sums  in  the  attempt  to  make 
a  practical  success  of  this  method  of  drying  peat  clearly  in¬ 
dicate  progress.  In  the  United  States  at  least  two  machines 
have  been  developed,  which,  it  is  hoped,  will  show  commer¬ 
cial  capacity  during  the  present  year,  and,  as  already  noted 
elsewhere,  there  has  been  developed  in  Europe  a  press  which 
is  being  given  very  exacting  tests  during  the  coming  summer. 

Progress  in  peat-fuel  production  is  indicated  for  the  present 
year  by  the  operation  of  a  new  peat-fuel  plant  in  Michigan; 
by  the  completion  of  a  briquetting  plant  in  California,  in 
which  peat  and  oil  are  formed  into  fuel  briquets,  and  by  the 
construction  and  operation  of  a  new  fuel  plant  just  over  the 
line  in  New  Brunswick.  The  fertilizer  industry  based  on  peat 
shows  continued  activity  insofar  as  there  are  at  least  eleven 
companies  which  produced  commercially  quantities  of  peat  dur¬ 
ing  1913,  and  all  of  these  are  reported  to  be  in  operation  this 
season.  There  are  also  more  than  the  usual  number  of  rumors 
of  the  establishment  of  peat-utilizing  plants  of  considerable 
capacity  in  different  parts  of  the  country,  none  of  which  has 
certainly  been  started.  On  the  whole,  therefore,  the  outlook 
for  peat  in  the  United  States  is  encouraging. 

Experiments  in  Pressing  Water  from  Peat.  In  two  places 
in  the  United  States,  there  have  been  constructed  during  the 
past  winter  new  types  of  presses  for  mechanically  reducing  the 
water  content  of  raw  peat.  Neither  of  these  machines  has 
yet  passed  the  experimental  stage,  but  both  of  them,  according 
to  the  reports  which  have  been  made  by  the  inventors,  are 
very  promising.  It  is  hoped  that  during  the  coming  summer 
these  machines  will  be  established  at  some  peat  deposit  and 
given  as  thorough  a  test  as  may  be  needed  to  demonstrate  their 
value.  Accompanying  these  reports  of  work  of  this  sort  which 
originate  in  the  United  States,  there  have  been  published  in  the 
European  peat  journals  accounts  of  the  very  interesting  experi¬ 
ments  and  tests  which  have  been  made  on  the  Nasspress,  which 
has  been  developed  at  Wiesbaden,  Germany,  by  the  Nasspress 
Company,  of  which  Dr.  Oscar  Dyckerhoff,  a  member  of  this 
society,  is  director.  This  press  has  been  in  course  of  develop- 
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ment  for  a  number  of  years  and  has  been  built  on  a  large  scale 
at  least  twice  and  had  to  be  so  modified  that  it  has  practically 
been  rebuilt  each  time.  The  reports  now  given  out  announce 
that  the  machine  is  ready  for  commercial  use  and  it  is  hoped 
that  during  this  field  season,  it  will  be  tried  commercially  at 
some  locality  in  Germany.  As  soon  as  any  of  these  machines 
have  reached  a  stage  where  their  performance  can  be  reported 
in  full,  accounts  of  their  tests  will  be  published  in  the  Journal. 
For  some  purposes,  it  is  extremely  desirable  that  raw  peat 
should  be  rapidly  dewatered.  The  great  difficulty  which  has 
hitherto  been  met  in  trying  to  develop  new  peat  machinery  by 
which  the  raw  peat  can  be  turned  into  a  finished  product  by 
a  continuous  mechanical  process  has  been  the  slow  operation 
and  resulting  small  production  of  machines  required  by  the 
pressing  method.  The  inventors  of  the  presses  mentioned  are 
said  to  have  avoided  this  difficulty  by  special  application  of 
mechanical  principles  not  hitherto  tried  for  peat  purposes.  This 
is  greatly  to  be  desired,  and  the  Editor  wishes  the  inventors 
of  all  of  these  new  presses  the  most  complete  realization  ot 
their  hopes. 


The  Canadian  Peat  Company,  Ltd.  This  company,  with 
an  authorized  capital  of  $250,000,  is  incorporated  under  the 
Ontario  Companies  Act.  The  directors  of  the  company  are 
J.  W.  Southerland,  Hamilton;  M.  Chapman,  Toronto;  G.  A. 
Howell,  Toronto;  H.  Poynter  Bell,  Toronto,  and  G.  C.  Campbell, 
Toronto.  The  secretary-treasurer  is  H.  Poynter  Bell  and  the 
engineer  and  manager  is  Ernest  V.  Moore.  The  works  of 
the  company  are  located  at  Alfred,  Ontario.  This  company, 
according  to  an  announcement  dated  March  17,  1914,  is  being 
formed,  among  other  things,  to  take  over  and  develop  the  busi¬ 
ness  of  manufacturing  fuel  and  other  products  from  peat.  It 
will  acquire  a  part  of  the  Alfred  peat  bog,  and  plans  to  make 
fuel  at  the  same  locality  at  which  was  located  the  Government 
peat-fuel  plant  under  the  management  of  the  Canadian  Depart¬ 
ment  of  Mines  and  for  the  past  two  years  by  Mr.  Moore  and 
his  associates.  It  is  estimated  that  the  .company’s  rights  will 
entitle  it  to  enough  peat  to  produce  2,000,000  tons  of  finished 
peat  fuel.  The  full  particulars  of  this  new  company  can  doubt¬ 
less  be  obtained  by  addressing  the  Secretary-Treasurer  at  the 
offices  of  the  company,  156  Yonge  Street,  Ontario,  Canada. 
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Co-operative  Work  with  the  United  States  Bureau  of 
Plant  Industry.  As  announced  in  previous  numbers  of  this 
Journal,  the  co-operative  agricultural  work  .which  was  begun 
more  than  a  year  ago,  has  been  continued  during  the  past 
winter  and  the  winter  greenhouse  experiments  at  this  writing 
are  nearly  complete.  Although  these  experiments  were  con¬ 
tinued  during  the  past  winter  on  a  more  extensive  scale  than 
that  of  a  year  ago,  the  results  obtained  with  the  types  of  peat 
and  with  the  plants  tested  were  in  harmony  with  those  ob¬ 
tained  the  first  year.  The  plants  which  were  grown  in  the 
muck  soils  as  well  as  those  which  were  fertilized  with  various 
percentages  of  the  same  muck,  showed  excellent  growth  and 
were  generally  better  than  the  standard  type  of  green-house  soil 
which  was  used  for  comparison.  The  results  of  all  the  experi¬ 
ments  are  not  yet  available,  so  comparisons  cannot  be  made, 
but  as  soon  as  practicable  the  results  obtained  for  both  years 
will  be  written  up  and  it  is  hoped  that  they  can  be  embodied 
in  a  paper  which  will  be  printed  in  this  Journal.  The  experi¬ 
ments  with  muck  soils  in  the  field  and  continuing  those  of  last 
year,  will  be  carried  on  in  New  Jersey  and  in  Indiana  during 
the  coming  summer.  The  committee  in  charge  of  the  rvork 
desired  that  field  experiments  should  be  carried  on  in  Michigan, 
as  well  as  in  the  other  two  localities,  but  the  bureau  funds 
available  for  the  work  would  not  permit  this  hope  to  be  carried 
out  this  year.  It  is  hoped,  however,  that  next  year  field  work 
of  this  sort  may  be  carried  on  much  more  extensively  than 
at  present.  The  officers  of  the  bureau  are  thoroughly  convinced 
of  the  importance  of  this  class  of  experimental  work  and  have 
under  consideration  a  considerable  extension  of  its  scope. 

Progress  in  Peat  Fuel  Production  Abroad.  In  the  Mit- 
teilungen  of  the  German  Peat  Society  for  April  1,  Dr.  G.  Kep- 
peler  publishes  a  well  illustrated  article  showing  some  of  the 
advances  that  have  been  made  in  the  past  five  years  in  mechan¬ 
ical  devices  for  producing  peat  fuel.  In  this  article,  which  is 
entitled,  Some  Problems  of  Technical  Moor  Amelioration,” 
the  author  discusses  the  growth  of  peat  beds  through  develop¬ 
ment  of  Sphagnum  moss  and  other  plants  and  then  reviews 
and  illustrates  the  latest  developments  in  a  very  impartial  way. 
He  considers  the  pressing  out  of  the  water  from  peat  by  me¬ 
chanical  means  as  a  step  greatly  to  be  desired  and  of  the  high¬ 
est  importance  for  certain  commercial  developments.  Next  he 
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illustrates  and  discusses  in  succession  the  Ekenberg  and  the 
Nasspress  processes.  The  illustrations  of  the  Nasspress  are  the 
first  which  have  been  published  and  show  a  very  heivy  and 
strong  machine  which  seems  to  be  capable  of  cheaply  fulfilling 
the  reports  that  it  can  reduce  the  water  in  raw  peat  from  90 
per  cent  to  about  60  per  cent  in  a  single  pressing.  The  author 
also  describes  the  mechanical  plants  of  Wielandt,  Strenge  and 
Baumann,  the  latter  of  recent  development  and  hitherto  not 
described  in  any  of  the  journals  which  have  come  to  the  notice 
of  the  writer.  Each  of  these  plants  is  illustrated  by  one  or 
more  half-tones,  so  that  it  is  easy  to  see  wherein  the  plants  and 
machines  described  are  different  from  each  other.  It  is  hoped 
that  this  paper  will  be  translated  and  that  it  will  appear  in 
full  in  a  later  issue  of  this  Journal — C.  A.  D. 

Field  Experiments  with  Bacterized  Peat.  We  are  informed 
that  an  interesting  field  trial  of  the  bacterized  peat  with  which 
Prof.  Bottomley,  of  the  King’s  College,  London,  has  been  ex¬ 
perimenting  for  a  considerable  time  as  a  medium  for  inoculating 
soils  with  nitrogen-fixing  bacteria,  is  being  made  in  Caith¬ 
ness,  Scotland.  Sir  John  R.  Sinclair,  of  Barrock,  who  has  inter¬ 
ested  himself  in  Prof.  Bottomley’s  experiment  from  the  be¬ 
ginning,  has  received  a  quantity  of  material  from  him,  and  has 
given  a  portion  of  it  to  Mr.  A.  W.  Black,  Caithness,  organizer 
of  the  Aberdeen  and  North  of  Scotland  College  of  Agriculture. 
Mr.  Black  is  trying  the  peat  on  turnips  and  oats  on  the  farms 
of  Inkerman  and  Ross,  near  Wick.  In  each  trial,  in  addition 
to  the  experimental  plot,  which  will  have  no  manure  except  the 
bacterized  peat,  there  will  be  two  controlled  plots,  one  treated 
with  farmyard  manure  alone  and  the  other  with  artificial  manure 
alone.  It  is  understood  that  this  is  one  of  the  earliest  field  trials 
of  the  new  manurial  substance  in  Scotland. 

A  Hardening  Material  from  Peat.  A  Danish  patent  has 
been  granted  for  the  recovery  of  a  hardening  substance  from 
raw  peat.  To  obtain  this  substance  the  raw  peat  is  cooked  in 
a  closed  vessel  about  2  hours  at  148°  C.  with  a  20  per  cent 
solution  of  sodium  hydroxide,  after  which  the  cooked  mass  is 
washed.  The  sodium  cellulose  developed  by  cooking  is  decom¬ 
posed  by  some  acid  or  by  a  salt  and  washed  out.  Before  this, 
however,  the  humus  material  is  conveniently  removed  by  means 
of  ammonia.  The  ammonia  compound  thus  obtained  is  a  good 
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fertilizer.  The  solid  material  obtained  as  a  result  of  these 
•processes  can  be  dyed  and  by  means  of  an  impregnating  ma¬ 
terial  can  be  made  water  tight.  It  can  be  formed  into  blocks 
and  plates  and,  after  being  thoroughly  dried,  can  be  worked 
like  wood,  over  which  it  possesses  some  advantages. 

Ranson  Humus  Company.  The  Journal  is  in  receipt  of  a 
neat  pamphlet,  entitled,  “Why  is  Humus  a  Valuable  Florida 
Product?”  This  is  from  the  pen  of  Mr.  Robert  Ranson  and  is 
dated  Pablo  Beach,  Florida.  It  is  addressed  to  the  growers  of 
Florida  and  contains  a  series  of  statements  relative  to  the  value 
and  use  of  humus  in  connection  with  the  agriculture  of  the 
sandy  soils  which  cover  so  much  of  the  state  of  Florida.  Ac¬ 
companying  the  paper  is  a  report  of  the  analysis  of  the  material 
which  Mr.  Ranson’s  company  is  preparing  to  furnish  and  other 
interesting  data.  Those  who  are  interested  can  doubtless  obtain 
a  copy  of  the  paper  by  writing  to  Mr.  Ranson,  whose  postoffice 
address  is  now  Pablo  Beach,  Florida. 

National  Drainage  Congress.  During  the  quarter  just  past, 
a  call  has  been  issued  to  the  people  of  the  United  States  to 
attend  the  Fourth  Annual  Convention  of  the  National  Drainage 
Congress.  This  society  was  asked  to  send  delegates  to  the 
convention,  which  was  held  in  Savannah,  Georgia,  but  after 
due  consideration,  the  executive  committee  was  unable  to  see 
its  way  clear  to  sending  a  delegate  on  account  of  lack  of  funds 
which  could  be  converted  to  this  use.  The  three  purposes  of 
this  convention  were  to  urge  upon  the  Congress  of  the  United 
States  to  take  immediate  action  providing  satisfactory  and  pro¬ 
gressive  plans  for:  First,  the  drainage  and  reclamation  of  the 
75,000,000  acres  of  swamp  and  over-flowed  lands  in  the  United 
States.  Second,  the  improvement,  by  such  drainage  and 
reclamation,  of  the  public  health  which  is  constantly  menaced 
and  injured  by  the  existence  of  these  moors.  Third,  the  pro¬ 
tection,  by  levee  construction  and  other  means,  of  the  people  and 
their  lives,  homes  and  land  from  flooded  streams  and  high 
tides. 

It  is  hoped  that  at  the  annual  meeting  this  year  some 
action  will  be  taken  by  this  Society  for  cooperating  with  the 
officials  of  the  National  Drainage  Congress  and  that  provision 
will  he  made  for  sending  properly  accredited  delegates  to  future 
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sessions  of  the  congress,  with  instructions  to  aid  in  the  work 
which  is  proposed  in  every  way  possible. 

< 

Shipment  of  Peat  Litter.  A  correspondent  reports  that, 
after  looking  the  ground  over  carefully  with  the  hope  of  find¬ 
ing  a  satisfactory  location  for  building  a  peat  litter  and  mull 
factory  in  this  country,  he  has  decided  for  the  present  to  import 
German  litter,  as  he  can  obtain  and  deliver  it  at  a  price  which 
will  make  it  possible  for  him  to  introduce  it  to  his  customers 
in  this  country  satisfactorily.  If  the  trade  increases  in  a 
promising  way,  however,  during  the  coming  year,  he  plans  to 
make  both  litter  and  mull  in  the  United  States.  There  can  be 
no  question  about  the  possibilities  of  greatly  increasing  the  con¬ 
sumption  of  both  peat  litter  and  peat  mull  if  proper  considera¬ 
tion  is  given  to  the  introduction  of  the  products  into  new 
localities  and  demonstrating  their  use  to  prospective  consumers. 
The  present  high  cost  of  the  material  is  in  part  due  to  the  fact 
that  once  landed  in  this  country  it  has  to  be  shipped  in  small 
quantities,  and  therefore,  has  to  pay  very  high  freight  rates, 
as  it  is  not  classed  properly  by  the  railroad  companies. 

Exhibition  of  Peat  and  Peat  Poducts  at  Duluth.  Among 
other  matters  which  are  being  considered  by  the  Executive 
Committee  to  make  the  meeting  at  Duluth  a  success  and  of 
more  than  ordinary  interest,  is  the  exhibition  of  samples  of  peat 
and  the  products  which  can  be  made  from  it.  Already  some 
steps  have  been  taken  to  secure  suitable  material  and  it  is 
hoped  that  the  members  of  the  Society  who  are  in  position  to 
furnish  good  material  illustrating  the  different  kinds  of  products 
which  may  be  made  from  peat  will  communicate  as  soon  as 
practical  with  the  Secretary  telling  what  they  can  furnish,  when 
instructions  will  be  sent  to  them  as  to  where  to  send  the  ma¬ 
terial.  If  enough  interest  is  shown  in  this  particular  part  of 
the  meeting,  it  will  undoubtedly  be  made  one  of  the  most 
interesting  parts  of  the  program.  Unless,  however,  enough  in¬ 
terest  is  shown  by  the  members  to  make  a  good  exhibit,  it  is 
probable  that  the  Executive  Committee  will  abandon  the  idea 
of  having  such  an  exhibition.  In  other  words,  if  the  Society 
demands  that  the  exhibition  take  place,  it  will  be  provided  for. 

Pacific  Utilities,  Limited,  of  Sacramento,  California,  report 
that  their  new  plant  for  making  briquets  of  peat  and  crude 
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petroleum  under  the  Herbein  patents  will  be  in  operation  during 
the  present  summer.  The  machinery  was  practically  all  in¬ 
stalled  in  the  early  spring,  and,  while  later  reports  have  not 
been  received,  it  is  assumed  that  the  plant  is  now  in  full  opera¬ 
tion.  A  paper  describing  this  plant  and  an  exposition  of  the 
principles  involved,  illustrated  by  a  model  machine,  is  promised 
for  the  Duluth  meeting. 


Peat  Litter  and  Mull  for  Hen  Houses.  Peat  litter  and  mull 
have  been  recently  tried  out  for  use  in  poultry  houses  in  this 
country,  with  reported  excellent  results.  There  seems  no 
reason  why  this  material  should  not  be  satisfactory  for  scratch¬ 
ing  sheds  and  for  use  under  the  roosts,  on  the  roosting  platforms 
of  the  winter  quarters  of  all  kinds  of  farm  poultry.  It  is  ideal 
for  use  in  brooders  and  for  the  quarters  of  young  chickens. 
The  only  present  difficulty  in  the  way  of  extending  the  use  of 
this  material  is  its  high  cost  in  single  bale  lots  as  compared 
with  straw  and  similar  material  which  it  might  displace  if  it 
could  be  sold  at  a  lower  price.  But  in  spite  of  the  necessary  high 
price,  a  considerable  amount  of  the  material  is  being  used  by 
poultry  men  and  reports  from  various  sources  seem  to  indicate 
that  it  gives  entire  satisfaction  to  those  who  have  tried  it. 

Delay  in  Issuing  the  Journal.  The  present  number  of 
the  Journal  is  an  attempt  to  bring  the  time  of  publication 
once  more  nearer  the  regular  date  of  issuance  as  provided  in 
the  plans  of  publication.  As  long  as  the  editing  has  to  be  done 
as  at  present,  such  delays  seem  unavoidable.  The  matter  is 
very  much  complicated  by  the  difficulty  of  obtaining  papers  that 
are  suitable  for  publication  or  that  are  of  importance  enough 
to  merit  it.  This  has  been  especially  true  during  the  present 
year,  when  for  one  reason  or  another,  papers  which  had  been 
promised  and  which  were  long  since  due  were  not  received 
and  at  the  last  moment  failed  entirely.  This  necessitated  a 
search  for  new  material  with  little  success.  It  is  hoped,  how¬ 
ever,  that  from  this  time  on,  the  publication  of  the  Journal 
will  be  more  prompt  and  will  not  be  subject  to  such  great 
delays  as  have  been  the  last  few  numbers.  This  Journal, 
however,  is  not  the  only  one  of  its  kind,  for  one  cause  or  an¬ 
other,  that  has  been  behind  in  its  issues  during  the  year.  Our 
esteemed  contemporary,  Oesterreichische  Moore  Zeitschrift, 
was  delayed  for  several  weeks  during  the  early  part  of  the  year 
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by  a  strike  in  the  printing  establishment  from  which  it  is  is¬ 
sued.  That  journal  has  since  brought  its  publication  up  to  date 
and  has  issued  two  double  numbers  in  the  interval  since  its 
temporary  suspension.  The  interesting  contents  indicate  that 
the  editor  has  not  been  obliged  to  wait  for  suitable  material. 
It  may  be  said  in  passing,  that  the  journal  is  one  of  the 
most  satisfactory  publications  relating  to  European  peat  depos¬ 
its,  as  well,  as  all  phases  of  the  utilization  of  peat,  which  comes 
to  the  notice  of  the  writer.  All  sorts  of  peat  work  are  discussed 
in  it  and  the  editor,  Dr.  Hans  Schreiber,  contributes  many  im¬ 
portant  scientific  papers,  as  well  as  technical  ones,  to  its  pages. 

Peat  in  Canada.  The  experimental  work  conducted  by 
the  'Canadian  Government  in  regard  to  the  manufacture  of  peat 
proved  so  successful  that  there  are  now  two  private  concerns 
producing  peat,  one  at  Alfred,  Ontario,  and  the  other  at  Farn- 
ham,  Quebec.  Tt  is  said  that  the  peat  manufactured  by  the 
Canadian  Government  and  used  by  private  persons  was  satis¬ 
factory  for  grates  and  also  good  for  cooking. 

The  Government  commission  which  was  sent  to  various 
European  peat-using  countries  reported  that  the  most  success¬ 
ful  way  to  treat  the  peat  was  to  let  the  sun  and  wind  evap¬ 
orate  the  moisture.  After  the  Government  had  shown  the  prac¬ 
ticability  of  producing  a  good  quality  of  peat  fuel  at  a  salable 
price  it  was  left  to  private  enterprise  to  continue  the  work. 
The  peat  is  sold  in  Ottawa  at  $5  a  ton  or  $3  a  ton  on  the  cars 
at  Alfred. 

The  Canadian  Government  in  connection  with  the  peat 
industry  will  experiment  in  the  production  of  gas  and  electrical 
energy  from  peat.  At  the  fuel-testing  plant  in  Toronto  the 
Government  has  a  60-horsepower  producer  gas  engine  that  is 
operated  with  gas  from  the  peat.  Should  the  present  experi¬ 
ments  be  successful,  sections  of  the  central  peat-producing  dis¬ 
tricts  of  Canada  where  water  power  is  not  available  will  be  able 
to  obtain  power  from  a  series  of  these  gas-producer  engines. 

Peaty  Soils  of  Picardy.  Eugene  Coquide,  Ann.  Sci.  Agr. 
30  (2)  566-82. 

Peaty  soil  is  compact,  -badly  aerated  and  not  a  good  me¬ 
dium  for  nitrification;  it  is  a  poor  soil;  when  not  physiologic¬ 
ally  dry,  it  is  too  wet.  By  proper  drainage  and  aeration  and 
the  addition  of  fertilizers,  good  results  could  be  obtained. 
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Analyses  of  incompletely  decomposed  peat  soils  follow : 
14-16  per  cent  ash;  2. 1-2.4  per  cent  nitrogen;  0.014-0.033  per 
cent  phosphoric  acid;  0.004-0.009  per  cent  potash;  6.3-9.0  per 
cent  lime.  Completely  decomposed  peat  soils  contain  21-22 
per  cent  ash;  2.2-2.9  per  cent  nitrogen;  0.018-0.026  per  cent 
phosphoric  acid;  0.003-0.004  per  cent  potash;  2. 3-3. 7  per  cent 
lime.  The  soil  is  absolutely  neutral.  The  peat  can  hold  as 
much  as  90  per  cent  water,  the  absorption  of  water  being 
accompanied  by  an  increase  in  volume  sometimes  as  great  as 
57  per  cent.  The  peat  gives  up  its  water  to  plants  with  great 
difficulty,  except  when  the  peat  itself  is  saturated. 

The  Faith  that  Is  in  Him.  An  enthusiastic  peat-fuel 
advocate  in  a  recent  letter  says:  “As  I  see  it,  peat  has  uses 
as  a  fertilizer,  as  a  soil  in  which  to  develop  fields  to  grow  cer¬ 
tain  crops,  also  as  mull  and  considerable  use  as  litter,  etc.,  but 
its  great  use  is  as  fuel,  either  for  domestic  use  or  for  the 
production  of  power.  To  make  fuel  cheaply  out  of  peat  is  the 
great  problem.”  This  correspondent  has  proven  his  contention 
by  years  of  ardent  and  persistent  work  on  the  problem  of  peat- 
fuel  production  and  at  the  end  of  last  season  felt  that  he  could 
see  the  successful  termination  of  his  work.  May  he  soon  have 
the  highest  success. 

What  Can  a  Foreigner  Interested  in  Peat  Production  Learn 

in  the  United  States?  The  Editor  received  a  statement  a  few 
weeks  ago  that  a  foreigner,  trained  in  the  production  of  various 
peat  products  in  the  schools  of  northern  Europe,  had  come  to  this 
country  to  visit  all  of  the  large  peat  plants  which  could  be  seen. 
Primarily,  his  purpose  was  to  round  out  his  technical  training. 
He  hoped,  however,  to  find  some  place  open  to  him  in  which  he 
could  put  in  practice  the  information  he  had  acquired  at  home. 
It  was  with  reluctance  that  he  was  told  that  there  were  no  estab¬ 
lished  peat-fuel  plants  in  operation  in  the  United  States  and  that 
the  only  phase  of  the  peat  industry  which  was  available  for  in¬ 
vestigation  was  that  of  drying  peat  and  preparing  it  for  fertiliz¬ 
ing  uses.  It  was  necessary  also  to  inform  him  that  the  few  well 
equipped  plants  of  this  type  were  located  at  long  distances  from 
each  other  and  that  if  one  of  these  plants  was  visited,  practically 
all  that  could  be  learned  from  all  of  them  could  be  obtained  at 
the  first  plant  investigated.  This  is  not  a  long  tale  to  write 
after  nearly  seven  years  of  active  propagating  work  by  the  Amer- 
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ican  Peat  Society,  but  at  the  present  writing,  the  outlook  is 
hopeful  that  before  another  year  passes  there  will  be  a  marked 
improvement  in  the  outlook  for  the  peat  fuel  industry. 

The  Boston  Fertilizer  Company  finished  the  installation  of 
its  plant  at  East  Lexington,  Mass.,  late  in  the  summer  of  1913. 
This  plant  is  operating  at  the  same  place  where  the  New  Eng¬ 
land  Briquet  Fuel  Company  was  at  work  in  1909,  at  the  time  of 
the  Boston  meeting  of  this  Society.  Practically  all  of  the  old 
equipment  of  this  plant,  however,  has  been  replaced  by  that 
better  adapted  to  the  manufacture  of  fertilizer  materials.  The 
power  is  furnished  by  a  large  Diesel  engine.  The  installation  of 
the  plant  was  completed  so  late  in  the  fall  that  little  actual  work 
of  preparing  filler  was  performed,  but  the  bog  was  drained  dur¬ 
ing  the  summer  and  everything  was  put  in  readiness  for  easy 
development  during  the  present  year.  The  headquarters  of  this 
company  are  at  No.  1  Washington  street,  Boston,  Mass. 

Peat  Used  in  the  Glass  Industry.  In  some  parts  of  Russie 
where  fuel  is  scarce  and  high  in  price,  so  that  the  glass  industry 
has  suffered  to  some  extent,  it  has  been  found  that  some  of  the 
works,  because  of  their  fortunate  location,  were  able  to  substi¬ 
tute  peat  for  petroleum  and  coal,  the  fuels  which  they  had  for¬ 
merly  used.  It  is  well  known  that  the  fuel  cost  is  a  very  import¬ 
ant  item  in  the  production  of  glass  and  those  factories  that  were 
able  to  obtain  peat  at  nominal  prices  have  been  able  to  make 
much  larger  profits  since  the  closing  down  of  their  unfortunate 
competitors.  It  is  believed  that  as  a  result  of  the  success  of  these 
glass  works,  in  the  future,  new  factories  will  be  located  only  in 
districts  where  there  is  an  abundant  fuel  supply,  as  well  as  cheap 
labor. 

The  Union  Peat  Company.  This  company  has  offices  at  633 
Woodland  Avenue,  Toledo,  Ohio.  The  company  is  a  manufac¬ 
turer  of  a  peat  press  and  the  officers  are  D.  C.  Ayers,  President; 
C.  T.  Scott,  Secretary-Treasurer,  and  O.  I.  Sigler,  General  Man¬ 
ager.  No  information  relative  to  the  type  of  press  which  is 
made  by  the  company  has  as  yet  been  received. 

U.  S.  Bureau  of  Soils  Reports.  It  may  not  be  generally 
known  to  all  of  the  members  of  this  society  that  the  Bureau  of 
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Soils  of  the  United  States  Department  of  Agriculture  is  con¬ 
stantly  publishing  excellent  maps  of  detail  areas  in  various 
parts  of  the  United  States.  These  maps  outline  the  various 
types  of  soils  which  occur  in  the  regions  mapped  and  reported 
on  under  the  general  title  of  Soil  Surveys.  These  soil-surveys 
give,  large  scale  maps  of  the  regions  which  they  cover  and  the 
swamps  and  undrained  areas  are  distinguishable  from  the  high- 
ground  tracts.  Lists  of  these  publications  are  issued,  and  dis¬ 
tributed  free  on  application  to  the  Chief  of  the  Bureau  of  Soils, 
Washington,  D.  C.  The  whole  country,  of  course,  has  not  yet 
been  mapped  in  this  way,  but  representative  areas  in  nearly  all 
of  the  agricultural  states  have  already  been  gone  over  and  if 
you  are  interested  in  any  particular  district,  it  is  well  to  write 
and  obtain  a  copy  of  the  list  mentioned  above,  in  order  to  deter¬ 
mine  if  your  area  is  included  among  the  published  maps. 

The  Cost  of  Peat  Fuel  in  Germany.  It  is  reported  that  a 
contract  has  recently  been  made  by  which  a  large  quantity  of 
air-dried  machine  peat  will  be  furnished  a  German  power  plant 
at  seven  marks  a  metric  ton,  delivered  at  the  plant.  This  is 
equivalent  to  about  $1.70  per  long  ton  in  the  United  States. 

Printers’  Ink  from  Peat.  A  patent  has  recently  been  issued 
in  Germany  for  making  printers’  ink  from  peat.  According  to 
the  specifications,  the  fresh  cut  peat  is  freed  from  impurities, 
which  for  the  most  part  consist  of  iron,  lime  and  magnesia  com¬ 
pounds  in  solution,  by  pressing  out  the  peaty  water.  The 
pressed  peat  is  then  transferred  to  a  vessel,  which  contains 
silicates  of  one  or  more  of  the  metals  of  the  alkalies.  The  best 
substance  for  this  purpose  is  silicate  of  sodium,  having  a  specific 
gravity  of  1.5,  or  in  the  proportion  of  5  kilograms  of  silicate 
to  2.5  hectoliters  of  distilled  water.  The  temperature  of 
this  mixture  is  kept  at  about  100°  C.  There  is  then  introduced 
into  the  bath  from  3  to  6  per  cent,  of  carbon  made  from  the 
dry  distillation  of  the  plant  remains.  After  this,  the  pressed 
peat  is  put  into  the  bath  and  cooked  until  it  partly  dissolves  and 
partly  forms  a  pulp.  This  requires  from  one-half  to  one  hour. 
The  fluid  part  of  the  mixture  is  then  removed  from  the  bath  and 
the  pulp-like  residue,  after  filtering,  is  ground  with  linseed  or 
resin  oil  to  the  desired  consistency.  A  part  of  these  higher- 
priced  oils  can  be  replaced  by  the  residue  from  the  fractional 
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distillation  of  petroleum.  If  the  petroleum  oils  are  used  the  ink 
will  be  of  equal  value  and  will  be  considerably  cheaper. 

Peat  in  Russia.  Peat  is  continually  growing  in  importance 
as  a  fuel  in  Russia ;  this  increased  use  is  accompanied  by  a  rise 
in  price.  The  Government  is  also  giving  more  interest  to  peat 
cultivation.  The  principal  Governments  of  Petersburg,  Nishni- 
Novgorod  and  Moscow  are  establishing  schools  for  instructing 
the  peasants  in  methods  of  preparing  their  peat  lands  and  of 
using  them  to  best  advantage.  The  selected  peasants  who  go 
to  these  schools  and  complete  the  course  are  sent  back  as 
teachers  to  instruct  their  neighbors. 

Italian  Peat  Gas-producer  Plant.  W e  are  indebted  to  the 
Societa  per  l’Utilizzazione  dei  Combustibili  Italiani  of  Milan, 
Italy,  a  foreign  member  of  the  American  Peat  Society,  for  a  re¬ 
port  on  their  plant  published  in  LTtalie  of  Rome,  Dec.  31st, 
1913,  and  Jan.  1st,  1914.  As  is  well  known  to  our  readers,  this 
company  operates  a  large  plant  equipped  with  by-products  re¬ 
covery  gas  producers  of  the  Mond  type  and  uses  only  peat  for 
fuel.  The  gas  generated  is  converted  into  power  by  combus¬ 
tion  in  gas  engines,  and  ammonium  sulphate  is  gained  as  a  by¬ 
product  in  cleansing  the  gas  before  it  is  sent  to  the  engines. 
The  plant  operates  the  whole  year  round,  and  has  been  work¬ 
ing  successfully  since  about  1909.  An  elegantly  printed  and 
fully  illustrated  brochure,  describing  their  peat  deposit  and 
plant,  printed  in  Italian,  has  also  been  received  from  the  same 
company. 

Rolling  Peat  Lands.  For  rolling  peat  lands  to  prepare  the 
soil  for  growing  crops  a  roller  weighing  about  2500  pounds  per 
one  yard  in  width  is  considered  the  most  satisfactory.  This  re¬ 
lation  of  weight  to  size  gives  the  desired  compactness  to  the 
soil  and  the  roller  is  not  too  heavy  to  handle  easily  with 
horses. 

The  Reclamation  of  an  Unproductive  Soil  of  the  Kankakee 
Marsh  Region.  Indiana  Agricultural  Expt.  Station  Bull.  170. 
The  muck  soil  of  this  region  should  be  adequately  but  not 
excessively  drained  and  should  be  tilled  with  the  object  of  pack¬ 
ing  the  peat  soil  rather  than  of  loosening  it.  The  soil  should 
be  limed  only  in  case  of  excessive  acidity,  which  would  be  in? 
cheated  by  native  vegetation  or  otherwise.  Non-acid  soils 
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should  be  fertilized  mainly  with  potash  salts,  although  phos¬ 
phates  also  may  be  profitably  applied.  In  the  case  of  acid  soils 
both  phosphates  and  potash  should  be  used. 

Russian  Peat  to  Be  Used  for  the  Generation  of  Electricity. 
An  interesting  departure  from  Russian  practice  is  being  made  at 
Bogorodsk,  near  Moscow,  Russia,  where  an  electric-lighting 
company  has  lately  acquired  an  extensive  peat  bog  with  a  view 
to  utilizing  the  peat  as  fuel  for  the  generation  of  electrical  en- 
ergy  on  a  large  scale.  It  is  proposed  to  establish  one  of  the 
largest  electrical  stations  in  the  country  near  the  peat  deposits, 
and  to  supply  the  current  generated  not  only  to  Moscow,  but 
also  to  the  towns  and  villages  within  a  wide  radius  from  the 
plant. 

The  Condict  Dewaterer.  During  the  late  winter  and  spring 
reports  of  progress  have  been  received  from  this  new  and  in¬ 
genious  machine  for  getting  rid  of  a  large  percentage  of  the 
water  in  crude  peat.  No  data  have  yet  been  furnished  for  publi¬ 
cation  of  the  actual  accomplishments  of  the  machine,  but  the 
results  obtained  in  the  last  tests  which  were  reported  were 
quite  encouraging.  The  water  was  reduced  quickly  and  to  a 
very  considerable  extent  and  the  quantity  of  peat  obtained  by 
the  experimental  machine  very  satisfactory.  It  is  hoped  that 
before  the  Duluth  meeting  this  machine  will  be  in  actual  com¬ 
mercial  operation,  so  that  at  that  time  we  shall  hear  that  the 
press  has  solved  the  very  vexing  problem'  of  mechanically  ex¬ 
tracting  the  water  from  raw  peat  at  so  low  a  figure  that  it  can 
be  generally  adopted. 

Peat  Coke  in  England.  It  is  claimed  by  the  Peat,  Coke  and 
Oil  Syndicate  (Limited),  of  Doncaster  that  by  improvements 
made  upon  their  original  process  they  are  able  to  convert  peat 
into  an  excellent  fuel  with  the  recovery  of  valuable  by-products. 
Briefly,  the  improved  process  consists  in  partially  drying  the 
raw  peat,  carbonizing  it  with  the  recovery  of  by-products,  and 
then  charring  the  peat  fiber.  The  charcoal  thus  produced  is 
mixed  with  certain  substances  and  then  compressed  into 
briquets,  which  finally  are  carbonized  at  a  low  temperature.  It 
is  claimed  that  these  briquets  are  superior  to  ordinary  coke  for 
smelting  iron  and  steel.  The  proprietors  of  the  process  esti¬ 
mate  that  three  tons  of  raw  peat,  costing  40c  per  ton  at  the 
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works,  will  produce  one  ton  of  small  friable  coke  for  compres¬ 
sion  into  briquets,  the  total  cost  of  the  finished  coke  being  $5.30 
per  ton.  The  value  of  the  by-products  recovered  is  estimated  at 
$3.10.  (The  Times  (London)  Suppl.  1914,  Page  6.) 


PERSONAL  NOTES. 

President  John  M.  Hoff  of  this  Society  was  in  Washington 
a  number  of  times  during  the  latter  part  of  the  winter  to  in¬ 
spect  the  progress  which  is  being  made  in  the  co-operative  ex¬ 
periments  with  muck  soils  at  the  green  house  of  the  Bureau 
of  Plant  Industry  at  Arlington,  Virginia.  Mr.  Hoff  expressed 
himself  as  greatly  pleased  with  the  showing  made  by  the  crops 
which  were  raised  during  the  experimental  work  by  the  aid  of 
the  muck,  used  both  as  soil  and  as  fertilizer  in  mixtures  with 
mineral  soils. 

Mr.  Carl  Kleinstuck  of  Kalamazoo,  Michigan,  had  the  mis¬ 
fortune  to  fall  during  the  winter  and  seriously  wrench  his  shoul¬ 
der  and  back,  so  that  for  a  considerable  length  of  time  he  was 
confined  to  his  house  and  has  only  recently  been  able  to  report 
partial  recovery  so  as  to  be  about  his  regular  duties.  Mr. 
Kleinstfick’s  injury  was  the  result  of  a  fall  from  a  slippery 
plank  11  feet  high  to  a  cement  walk. 

He  Was  from  Missouri.  In  the  early  part  of  May,  the  ed¬ 
itor  received  a  very  pleasant  call  from  Mr.  John  Wiedmer, 
President  of  the  Springfield  Filler  Company  of  St.  Louis,  Mo. 
Mr.  Wiedmer  reported  that  the  demand  for  dry  powdered  peat 
was  excellent  and  that  from  the  present  outlook  his  plant 
would  be  taxed  to  the  utmost  to  fill  orders  during  the  summer. 

Mr.  C.  Lindley  Wood,  Stockton-on-Tees,  England,  who  has 
been  in  the  United  States  on  business,  returned  to  England 
early  in  June.  Mr.  Wood  is  well  known  as  the  peat  engineer 
of  the  Power  Gas  Corporation,  Ltd. 

Mr.  Robert  Ranson  of  the  Ranson  Humus  Co.,  of  Pablo 
Beach,  Florida,  reports  a  good  demand  for  peat  filler  and  also 
for  dry  peat  as  a  source  of  humus  for  certain  kinds  of  crops 
and  for  orange  trees  in  his  region,  and  that  he  is  turning  out  a 
considerable  tonnage  of  this  material  at  his  experimental  plant, 
which  he  hopes  to  enlarge  in  the  immediate  future. 
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Two  Distinguished  German  Visitors.  Baron  H.  von 
Seldeneck  of  Frankfort-on-the-Main  and  Mr.  Emil  Bau  of 
Cologne,  Germany,  who  are  interested  in  .  the  development 
of  a  new  plan  for  utilizing  peat  for  fuel  and  who  came  to 
this  country  to  look  over  the  ground  and  see  what  was  to  be 
learned  in  America  relative  to  the  possibilities  of  a  large  develop¬ 
ment  of  our  peat  resources,  have  recently  sailed  again  for  Ger¬ 
many.  These  gentlemen  were  strongly  impressed  by  the  quality 
of  the  America  peat  which  they  saw  and  by  the  great  quantities 
of  this  material  in  the  United  States  which  seem  to  be  available 
for  exploitation.  They  both  expressed  themselves  as  greatly  in¬ 
terested  in  the  work  which  this  society  is  attempting  to  do. 

Mr.  F.  J.  Bulask,  of  Toledo,  Ohio,  a  charter  member  of  this 
Society,  writes  that  although  he  is  not  now  devoting  his  entire 
time  to  peat  development,  he  still  retains  a  great  interest  and 
belief  in  the  future  of  peat  utilization  and  that  he  is  planning  to 
attend  the  meeting  of  the  society  at  Duluth,  Minnesota,,  in 
August. 


RECENT  PUBLICATIONS. 

Jahrbuch  der  Moorhunde,  I  Jahrgang,  1912;  Hanover,  Ger¬ 
many,  1913 ;  published  by  M.  and  H.  Schaper.  This  valuable  ad¬ 
dition  to  our  peat  periodicals  has  been  compiled  under  the 
direction  of  Prof.  Dr.  Br.  'Fa eke  of  the  Moor  Experiment  Station 
in  Bremen  and  Dr.  W.  Bersch  of  the  Royal  Experiment  Station 
at  Berlin,  Germany,  by  a  large  corps  of  co-workers.  The  publi¬ 
cation  is  divided  into  two  sections  as  follows:  I.  Original  com¬ 
munications  covering  various  phases  of  investigational  work  of 
peat  and  peat  deposits.  II.  Abstracts  and  Reviews.  This  part 
covers  the  great  natural  divisions  of  peat  investigation.  Under 
the  first  of  these,  the  scientific  work  is  classified  and  important 
contributions  on  the  geological,  botanical,  and  agricultural  phases 
of  scientific  work  on  peat  are  reviewed.  Under  the  second  sub¬ 
division  of  this  part  the  utilization  of  peat,  and  especially  of  peat 
deposits  is  taken  up  under  two  general  heads,  agricultural  utili¬ 
zation  and  technical  peat  exploitation ;  under  the  latter  fuel  and 
peat  litter  are  discussed.  Under  the  third  head,  the  literature 
relating  to  moor  economics  is  reviewed,  and  in  a  fourth  section, 
the  important  publications  of  the  year  1912  are  more  or  less  thor- 
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oughly  abstracted.  Papers  from  practically  every  European 
country  where  work  is  being  done  on  peat  are  collected  together 
in  this  important  annual.  Everyone  interested  in  the  progress 
which  is  being  made  in  the  investigation  and  uses  of  peat  in 
Europe  should  procure  a  copy  of  this  work,  which,  however,  it 
must  be  understood,  is  printed  in  German. 

Another  important  recent  publication  that  has  been  re¬ 
ceived  by  the  Editor  is  Dr.  H.  von  Feilitzen’s  valuable  report 
entitled,  “Om  Nordamerikanska  jordbruksforsoksstationer 
ochnagia  andra  jordbruksforhallanden  I  Forenta  Staterna.”  This 
publication  is  one  of  the  results  of  the  author’s  visit  to  the 
United  States  and  Canadian  Departments  of  Agriculture  and 
especially  that  being  done  at  the  agricultural  experiment  sta¬ 
tions  of  many  of  the  states  and  at  some  of  the  important  ones 
of  Canada.  The  report  gives  resumes  of  some  of  the  lines  of 
research  which  were  being  carried  on  at  the  stations  visited, 
that  would  be  of  interest  and  important  to  Swedish  agriculture. 
It  is  well  illustrated  by  half-tones  and  other  illustrations  show¬ 
ing  the  buildings  described  and  the  fields  in  which  experiments 
were  being  carried  on  as  well  as  interesting  pieces  of  special 
apparatus  and  machines  which  were  being  used  in  the  practical 
work  at  some  of  the  stations.  On  pages  92  to  101,  there  is  a 
description  and  discussion  of  the  peat  industry  in  the  United 
States  and  a  description  of  the  peat  fertilizer  filler  plant  at 
Great  Meadows,  New  Jersey.  This  section  of  the  report  also 
discusses  cranberry  growing  in  various  parts  of  the  country  and 
gives  a  bibliography  of  available  publications  relating  to  Amer¬ 
ican  methods  of  growhng  cranberries  and  preparing  the  bogs  for 
their  growth.  Unfortunately,  for  many  of  our  American  read¬ 
ers,  this  report  is  in  Swedish,  and  it  is,  therefore,  not  easily 
available  to  the  ordinary  American  reader. 

The  Annual  of  “Stahl  und  Eisen.”  This  publication 
is  a  summary  and  analysis  of  the  two  volumes,  for  the 
year  1913,  of  the  periodical  which  is  devoted  to  the  iron 
and  steel  industry  of  Germany.  The  annual  is  much  more 
than  an  index,  since  it  summarizes  in  different  ways  the  im¬ 
portant  papers  which  have  been  published  in  the  journal  during 
the  year  or  reviews  them.  In  addition  to  the  table  of  contents 
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and  the  features  which  have  already  been  mentioned,  there  is  a 
table  showing  the  journals  which  are  regularly  reviewed  in  the 
Stahl  und  Eisen  and  author  references  to  the  articles  which  have 
been  published  in  the  journal  and  also  a  table  of  the  articles  re¬ 
viewed.  Among  other  classes  of  literature  there  are  several  peat 
fuel  papers  which  are  among  the  interesting  things  mentioned 
in  the  annual. 

Acid  and  Alkaline  Peats.  (J.  A.  Hanley,  Jour.  Agric.  6-76.) 
The  author  has  attempted  to  devise  a  method  for  distinguish¬ 
ing  chemically  between  normal  or  alkaline  peats,  and  acid 
peats.  The  former  are  usually  fertile  while  the  latter  are 
usually  non-fertile  peats  from  bogs,  moors,  etc.  In  ordinary 
soil  analysis  the  total  humus  is  estimated  by  decomposing  the 
humates  with  dilute  hydrochloric  acid  and  then  extracting  the 
humic  acid  with  ammonia.  A  great  deal  of  the  humus  even  from 
alkaline  peat  is  however  capable  of  being  extracted  by  ammonia 
without  previous  acid  treatment  and  the  proportion  of  the 
whole  does  not  give  any  idea  of  the  nature  of  the  soil.  It  was 
found  on  analysis  that  all  soils  containing  no  calcium  carbonate 
were  acid  to  litmus  and  no  soil  containing  calcium  carbonate 
gave  an  acid  reaction.  Determination  of  the  amount  of  nitro¬ 
gen  extracted  from  the  peat  by  ammonia  before  and  after 
treatment  with  acid  did  not  lead  to  any  more  reliable  informa¬ 
tion  as  to  the  nature  of  the  soil,  but  the  use  of  caustic  soda 
instead  gave  more  significant  results.  The  readily  available 
proteins  as  measured  by  the  yield  of  ammonia  on  hydrolysis 
with  2  per  cent  hydrochloric  acid  were  very  low  in  normal 
peats  and  practically  nil  in  acid  peats,  so  that  this  method  would 
not  serve  to  give  a  clear  differentiation.  The  most  valuable 
method  tested  by  the  author,  and  the  one  most  in  agreement 
with  the  known  fertility  of  the  soils  tested,  was  the  deter¬ 
mination  of  the  amount  of  sugar  inverted  on  boiling  a  1.25  per 
cent  solution  (100  c.  c.)  of  sucrose  with  a  suitable  quantity 
(2-10  grams)  of  the  soil  for  2  hours.  The  alkaline  soils  always 
gave  much  less  cuprous  oxide  than  the  acid  soils,  and  treat¬ 
ment  with  acid  invariably  led  to  an  increase  in  the  inverting 
power  of  a  soil,  even  after  most  careful  washing.  (Through 
Jour.  Sc.  Chem.  Ind.) 

Peat  at  Alsager.  A  report  has  been  made  by  Dr.  F. 
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Mollwo  Perkin  on  the  peat  bog  controlled  by  the  Peat  Coke  and 
Oil  Syndicate  at  Alsager.  The  average  moisture  in  the  peat, 
taking  no  account  of  the  top  fibrous  portion,  is  86.83  per  cent., 
but  Dr.  Perkin  thinks  this  could  be  very  considerably  de¬ 
creased  by  further  draining.  The  analysis  of  the  dry  peat 
gave  the  following:  Fixed  carbon,  37.3;  volatile  matter,  59.44; 
ash,  1.56;  nitrogen,  .95;  sulphur,  .75.  Although  samples  were 
only  taken  down  to  a  depth  of  about  9  feet  this  by  no  means 
represents  the  depth  of  the  bog,  because  on  pushing  down  a 
rod  in  several  places 'the  bottom  was  not  found  at  double  this 
depth.  (The  Col.  Guardian  (1914),  Vol.  107,  p.  1201.) 

Peat  in  Friesland.  The  “Irish  Builder  and  Engineer” 
writes:  Two  years’  experience  has  now  been  gained  of  the 
working  of  the  generating  station  on  the  Wiesmoor,  East 
Friesland.  The  scheme  was  developed  in  order  that  the  peat 
in  the  district  should  be  used  for  boiler  fuel,  and  at  the  same 
time  that  the  bog  should  be  reclaimed  for  agricultural  oper¬ 
ations.  The  generating  plant  consists  of  four  steam  turbo¬ 
dynamos  of  1500  K.  W.,  each  generating  energy  at  5000  volts 
which  may  be  transformed  up  to  20,000  volts.  In  the  initial 
stages  it  was  found  that  a  high  degree  of  efficiency  could  not  be 
obtained  .from  the  fuel,  but  after  lengthy  experiment  it  be¬ 
came  possible  to  reduce  the  peat  consumption  to  5.9  pounds 
and  subsequently  to  5.5  pounds  per  K.  W.  hour.  Taking  the 
fuel  at  a  price  of  $1.20  per  ton,  the  actual  cost  per  K.  W. 
hour  for  the  fuel  is  ,312c,  a  figure  which  enables  the  station  to 
be  worked  economically. 

The  method  of  obtaining  the  peat  and  reclaiming  the  bog 
is  interesting,  and  may  be  thus  briefly  described.  The  top 
layer,  which  is  useless  for  fuel,  is  removed  by  hand  labor. 
Dredges  are  then  employed,  electrically  operated,  one  motor 
driving  the  buckets,  a  second  motor  providing  the  movement 
from  point  to  point.  The  freshly  dredged  wet  peat  is  next 
compressed  in  an  electric  apparatus  and  the  cakes  are  placed 
on  the  bog  to  dry  naturally.  The  cakes  are  then  cut  into 
bricks,  which  after  further  drying  are  loaded  into  cars  and  con¬ 
veyed  on  a  light  railway  by  benzol  locomotives  to  the  generating 
station  for  immediate  use  or  for  storage.  The  bricks,  after 
the  final  air  drying,  still  contain  from  20  to  30  per  cent,  of 
water.  The  peat  which  is  being  used  at  present  is  obtained 
solely  from  wide  navigable  canals  which  are  being  dredged  in 
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a  veritable  network  over  the  whole  area  of  15,000  acres  of 
the  bog.  These  canals  serve  the  main  purpose  of  draining  the 
bog  or  moor,  which  after  some  time  is  ploughed,  harrowed, 
fertilized  and  sown.  The  gradual  development  of  the  scheme 
will  naturally  be  watched  with  interest  by  those  who  have 
hopes  that  some  economical  developments  of  the  peat  industry, 
coupled  with  production  of  energy,  will  ultimately  occur  in 
North  America. 

Fertilizer  Experiments  on  Peaty  Meadows  in  Hungary. 
Jozsef  Gyarfas,  Koztelek:  23,  1553-4,  Bull.  Bur.  Agr.  Intell., 
4,  1194-5.  Fertilizer  experiments  on  peaty  meadows  in  which 
plots  received  300  pounds  of  superphosphate  and  165  pounds  of 
40  per  cent  potassic  fertilizer  per  acre,  showed  that  such 
meadows  answer  readily  to  these  fertilizers.  An  average  in¬ 
creased  yield  per  acre  of  1520  pounds  of  hay  the  first  year,  940 
pounds  the  second  year  and  500  pounds  the  third  year  was 
obtained. 

Peculiarities  of  Nitrate  Formation  and  the  Nitrate  Con¬ 
tent  of  Moor  Soils.  G.  A.  Ritter,  Internat.  Mitt.  Bodenk., 
2:411-428.  The  formation  and  disappearance  of  nitrates  in  moor 
soil  Ritter  regards  mainly  as  a  chemical  phenomenon  brought 
about  by  the  colloidal  organic  matter  which  possesses  reducing 
and  oxidizing  powers  according  to  the  conditions.  Humus 
substances  take  up  nitrates  to  form  nitro-combinations.  Ni¬ 
trates  are  also  reduced  by  the  nascent  hydrogen  formed  in  the 
decomposition  of  peat.  Even  in  absolutely  'sterile  humus, 
nitrates  may  be  reduced. 

Demonstration  Work  on  Peat  Lands  in  Germany.  The 
annual  report  of  Der  Verein  zur  Foerderung  der  Moorkultur 
im  Deutschen  Reiche  contains  the  statement  that  the  establish¬ 
ment  of  demonstration  areas,  which  the  society  started  in  1907, 
have  fulfilled  their  mission.  At  present  there  are  demonstra¬ 
tion  areas  in  seven  Prussian  provinces  and  six  other  German 
States.  The  number  of  tests  carried  out  amounts  to  434. 

Experience  With  Power-Driven  Agricultural  Machines  on 
the  Bog.  Schurig.  Mitt.  Ver.  z.  Foerd.  d.  Moorkultur  i.  deut. 
Reiche.  1914,  Vol.  32,  p.  141. 

The  author1  describes  his  success  with  a  motor-driven 
plow.  The  wheels  of  the  motor  were  19.5  inches  wide.  This 
motor  was  used  as  a  tractor  to  which  the  plow  was  attached. 
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Later  rollers  were  attached  to  the  tractor  and  a  dense  and  level 
soil  was  obtained.  Machines  driven  by  steam  and  electricity 
have  also  proved  successful. 

During  the  discussion  of  this  paper  it  was  distinctly  shown 
that  the  treatment  of  each  peat  deposit  for  agricultural  pur¬ 
poses  has  to  fee  studied  independently  of  what  has  been  proven 
practical  on  other  hogs. 

The  Phenols  of  Peat  Tar.  E.  Boernstein  and  F.  Bernstein. 
A  sample  of  tar  obtained  in  the  manufacture  of  coke  from  peat 
contained  18  per  cent  of  phenolic  substances.  Some  of  these  were 
apparently  methylated,  so  that  after  a  preliminary  fractionation, 
the  methyl  groups  were  first  removed  and  the  product  further 
fractionated.  In  this  way  the  presence  in  the  tar  of  phenol,  o-, 
m-,  and  p-cresol  1.2.3-  and  1.2.4-xylenol,  catechol,  homocatchol, 
and  pyrogallol  was  demonstrated.  (Zt.  f.  angew.  Chem.,  Vol. 
27,  page  71.) 

Dewatering  Peat  by  Pressure.  Engineer  Arland  of  Berlin 
inspected  the  experimental  press  of  the  Nasspress  Company 
in  Neustadt  a.  d.  Hardt,  Germany.  The  experiments  on  a 
small  scale  were  astonishing,  and  the  mechanical  process  could 
be  better  observed  on  the  laboratory  press  than  on  a  large  one. 

The  pressing  of  raw  peat  without  any  additional  substances 
showed  that  it  is  impossible  to  press  out  the  mechanically 
held  water,  as  after  a  small  quantity  of  water  flows  from  the 
outlet,  a  physical  change  takes  place  in  the  peat  by  which  it 
becomes  denser  in  the  layer  next  the  sides  of  the  filter  box  thus 
preventing  the  water  from  coming  out.  If  after  this  change 
occurs  the  pressure  is  increased,  a  peculiar  phenomenon  takes 
place ;  no  more  water  comes  out  of  the  filter  cake  but  gradually 
particles  of  peat  appear  at  the  openings  of  the  press.  By  using 
still  greater  pressure  practically  the  whole  of  the  peat  is  forced 
out  through  the  small  outlets  in  the  sides  of  the  press  box,  only 
a  thin  plate  of  peat  remaining  in  the  press.  If,  on  the  other 
hand,  a  filter  cloth  is  used  in  the  press,  peat  particles  do  not 
come  out,  but  enormous  pressure  and  much  time  are  required 
to  reduce  the  water  content  of  the  peat.  The  results  are  even 
then  unsatisfactory,  as  the  peat  cake  formed  in  this  way  is  har4 
and  cannot  be  used  without  giving  it  a  further  mechanical 
treatment. 

As  soon  as  other  substances  are  added  to  the  raw  peat, 
which  in  the  experiments  and  by  the  process  cited,  include 
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powdered  dry  peat,  entirely  different  results  are  manifested 
than  when  the  wet  peat  alone  is  pressed ;  as  water  poured  from 
the  press  in  streams  without  taking  any  peat  with  it ;  and  with 
comparatively  low  pressure  a  uniform  and  loose  press-cake  was 
obtained. 

The  author  states  that  he  has  no  doubt  now  that  the  pro¬ 
cess  of  pressing  wet  peat  will  be  successful,  as  it  is  only  neces¬ 
sary  to  make  some  further  tests  to  prove  the  value  of  this 
method  in  commercial  practice.  (Mitt,  des  Ver.  G.  Foerd.  der 
Moorkultur  in  Deut.  Reiche.) 

The  New  German  Peat  Fuel  Equipment.  A  circular  has  re¬ 
cently  been  received  describing  the  Baumann  system  of  produc¬ 
ing  machine  peat.  This  equipment  is  manufactured  in  Darm¬ 
stadt,  Germany.  The  machinery  described  is  a  movable  plant, 
to  be  used  on  the  surface  of  the  drained  bog,  which  is  made 
up  of  the  following  parts,  which  work  automatically  together: 
First,  a  dredge  of  the  usual  chain  and  bucket  type  which  me¬ 
chanically  digs  the  peat.  Second,  a  conveyor  for  delivering  the 
peat  to  the  press  as  fast  as  dug.  Third,  a  macerating  machiiie 
or  press  which  also  forms  the  peat  into  bricks  and  delivers  them 
automatically  to,  fourth,  the  spreader,  which  carries  the  bricks 
away  from  the  machine  and  lays  them  out  on  the  adjacent  sur¬ 
face  of  the  bog.  The  spreader  is  the  novel  part  of  this  simple 
and  apparently  efficient  plant.  In  fact,  it  is  a  movable  conveyor 
90  to  100  meters  (295  to  330  feet)  in  length,  made  up  of  a  long, 
low,  light  trestle  work  over  which  the  conveyor  runs. 

The  trestle  is  about  3  feet  in  height  and  the  forward  move¬ 
ment  of  the  conveyor  is  at  the  bottom  of  the  trestle  and  the  re¬ 
turn  movement  at  the  top.  From  the  illustrations  and  descrip¬ 
tions,  it  is  apparent  that  the  bricks  are  laid  by  the  delivery 
spout  of  the  machine  on  movable  pallet-like  links  of  the  con¬ 
veyor,  which  can  be  turned  over  at  certain  points,  thus  drop¬ 
ping  their  loads  on  the  surface  of  the  bog.  When  the  limit  to 
which  the  conveyor  runs  is  reached,  the  pallet  farthest  from  the 
machine  turns  over  and  drops  its  load;  the  one  next  to  it 
repeats  the  operation  and  so  on ;  thus  the  bricks  are  laid  out 
the  full  length  of  the  trestle  and  while  the  bricks  nearest  the 
machine  are  being  deposited,  the  position  of  the  conveyor  is 
changing  enough  so  that  the  next  line  of  bricks  can  be  laid  out 
as  soon  as  they  have  reached  the  proper  position.  This  equip¬ 
ment  has  been  tested  at  one  of  the  German  experiment  stations 
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and  has  received  commendations  from  those  who  have  seen  it  in 
operation. 

The  Assimilation  of  the  Nitrogen  of  Peat.  Peat  containing 
76.5  per  cent  organic  matter,  2.3  per  cent  nitrogen,  0.1  per  cent 
phosphoric  acid,  0.06  per  cent  potash  and  6.1  per  cent  lime  car¬ 
bonate  was  found  inferior  to  sodium  nitrate  on  sandy  loam  and 
calcareous  soils  with  oats,  but  superior -on  clay  soils,  probably 
on  account  of  its  physical  effects.  (P.  Hoc,  Prog.  Agr.  Vol.  34, 
Page  631.) 

Nitrate  from  Peat  Nitrogen.  Peat  nitrogen  may  form 
nitrates,  especially  in  the  presence  of  Bacillus  mycoides.  Peat 
rich  in  nitrogen  composted  for  9  months  with  much  lime  and 
75  per  cent  moisture,  at  25°  C.,  gave  1.5  grams  of  nitrate 
nitrogen  per  kilogram  of  air-dry  substance.  The  nitrate  nitro¬ 
gen  was  not  lost  on  drying  in  the  air.  (I.  V.  Lakushkin,  Ann. 
Inst.  Agron.  Moscou,  Vol.  19,  Page  400.) 

Peat  Coke.  Recently  a  peat-coking  plant  has  been  put  in 
operation  at  Elizabethfehn  in  the  Grand  Duchy  of  Oldenburg, 
Germany,  where  the  peat  is  coked  at  the  bog  in  special  ovens, 
and  9  tons  of  coke  are  produced  from  30  tons  of  peat.  In  addi¬ 
tion  gas  and  tar  are  produced. 

The  coke-oven  gases  are  primarily  used  to  heat  the  retorts. 
There  is,  however,  an  excess  of  gas  which  is  converted  into 
electrical  energy  for  operating  the  dredges  and  other  purposes. 
Creosote  oils,  gas  oil,  paraffin,  pitch  and  ammonium  sulphate  are 
obtained  from  the  peat  tar  water  and  tar. 

The  peat  coke  finds  excellent  use  in  the  blacksmith  forge 
as  well,  also  for  many  metallurgical  purposes.  This  is  especially 
the  case  in  the  production  of  charcoal  iron,  in  which  it  can  sat¬ 
isfactorily  take  the  place  of  charcoal.  (Elektrotech.  Rund.  1914. 
Vol.  31,  Page  75.) 


PATENTS. 

Preparing  Peat.  N.  Testrup,  M.  A.  Adam,  T.  Rigby,  G.  W. 
Andrew,  and  Wet  Carbonizing,  Ltd.,  Br.  Pat.  No.  2283,  May 
20th,  1914. 

AVet  peat  is  heated  and  then  separated  from  the  contained 
liquid,  and  this  liquid  is  concentrated  and  burnt  in  an  ammonia- 
recovery  producer,  optionally  after  being  fermented  to  obtain 
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alcohol  or  treated  to  remove  other  compounds.  Wet  carboniza¬ 
tion  may  be  done  at  a  high  temperature  to  increase  the  pro¬ 
portion  of  nitrogen  yielded  by  the  liquid,  especially  if  the  peat 
is  to  be  made  into  fuel  briquets  and  its  nitrogen  lost.  For  in¬ 
stance,  if  the  temperature  reaches  180°  C.,  the  liquid  may  con¬ 
tain  19  per  cent  for  170°  C.  Ordinarily,  the  whole  or  most  of 
the  peat  separated  is  burnt  in  a  producer  together  with  the  con¬ 
centrated  liquid,  the  gas  obtained  being  used  to  heat  the  evapo¬ 
rators  and  tar  stills.  The  liquid  when  concentrated  to  contain 
50  to  60  per  cent,  of  water  can  be  pumped,  and  may  burn  alone 
or  may  cake  with  fuel  already  there.  Or  it  may  be  mixed  wich 
pressed  wet  carbonized  peat.  Or  it  may  be  evaporated  to  con¬ 
tain  5  per  cent  of  water  and  be  mixed  with  dry  peat.  Or  it  may 
be  heated  to  dryness,  pressed  into  cakes  and  burnt  alone,  op¬ 
tionally  after  treatment  to  obtain  other  substances  from  it.  Con¬ 
centration  preferably  takes  place,  settling-tanks  may  be  provid¬ 
ed  for  the  deposition  of  substances  from  the  liquid,  and  precipi- 
tants  may  be  added.  Organic  acids  may  first  be  neutralized  or 
volatilized.  Ammonia  may  be  obtained  at  this  stage,  by  distilling 
with  an  alkali,  but  carbonic  and  other  acids  should  first  be  re¬ 
moved  by  heating  or  agitating  with  air.  Preferably,  however, 
ammonia  is  recovered. 


Utilization  of  Peat.  T.  Rigby,  Dumfries,  N.  Testrup  and 
Wet  Carbonizing,  Ltd.,  London,  Eng.  Pat.  25,146,  Nov.  2,  1912. 
The  peat  is  first  subjected  to  heat  treatment  (wet  carboniza¬ 
tion)  as  described  in  English  Patents  17,427  and  17,428,  of  1912, 
and  the  water  is  separated  by  a  filter  press  or  other  suitable 
filter.  The  hot  filtrate  serves  to  preheat  the  incoming  peat  pulp 
and  the  press-cakes  of  dehydrated  peat  are  in  part  gasified 
(with  “recovery  of  nitrogen”),  to  provide  the  fuel  and  power  for 
the  process  and  in  part  converted  into  solid  or  gaseous  fuel  as 
desired. 


United  States  Patents  Granted  for  Peat  Machinery,  1912. 

Peat  blocks  turning  apparatus.  T.  A.  Mighill ;  No.  1,1015, 
390;  Jan.  23;  Sp.  p.  5079,  Gazette,  Vol.  174,  p.  875. 

Implements  for  obtaining  samples  from  peat  bogs,  etc.  B. 
Granville;  No.  1,027,246;  May  31;  Sp.  p.  4782,  Gazette,  Vol. 
178,  p.  805. 

Peat  drying  apparatus.  A.  S.  Cairncross;  No.  1,036,072; 
Aug.  20;  Gazette,  Vol.  181,  p.  633. 
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Drying  raw  peat.  H.  Brune  and  H.  Horst;  No.  1,033,779; 
July  20;  Gazette,  Vol.  180,  p.  1146. 

Preparing  peat  fuel.  T.  Franke;  No.  1,031,638;  July  2; 
Gazette,  Vol.  180,  p.  274. 

Peat  machine.  A.  S.  Cairncross ;  No.  1,019,946;  Mar.  12; 
Sp.  p.  2011,  Gazette,  Vol.  196,  p.  347. 

Preparing  Peat,  Etc.  G.  Wolters,  Germany ;  Br.  Pat.  2766, 
Feb.  3rd,  1914.  Peat  and  other  pulpy  or  muddy  substances  are 
heated  in  traversing  a  series  of  chambers  in  which  successively 
the  temperatures  and  pressures  are  increased  and  can  after¬ 
wards  be  drained  or  dried  by  mechanical  means.  The  heating- 
medium,  such  as  steam  or  vapors  generated  from  the  material, 
is  passed  through  the  chambers  in  a  counterflow.  Super¬ 
heated  steam  may  be  fed  to  one  or  more  chambers,  or  single 
chambers  may  be  heated  internally  or  externally. 

The  apparatus  shows  a  tubular  receptacle  or  boiler  di¬ 
vided  into  chambers  by  depending  and  upstanding  partitions  be¬ 
tween  which  the  material  forms  a  seal.  Feeding  scoops  or 
blades  on  a  central  rotary  shaft  advance  the  material,  ulti¬ 
mately  to  an  end-chamber  or  boiler,  heated  externally  by  a  fur¬ 
nace  or  internally  by  superheated  steam.  This  boiler  may  be 
separate.  The  material  is  discharged  through  an  adjustable 
outlet  and  may  be  used  for  preliminary  heating.  Vapors  forc¬ 
ing  their  way  backwards  through  the  material  may  escape 
through  a  feed  inlet  or  a  valve,  or  they  may  condense  in  the 
raw  material.  Waste  gases  from  the  boiler  may  also  heat  other 
chambers.  The  ends  of  the  partitions  may  be  inclined  towards 
•  the  inlet.  Another  form  of  apparatus  shows  superposed  cham¬ 
bers  formed  in  a  vertical  receptacle  by  shelves  and  partitions. 
Mechanical  feeding-means  may  be  dispensed  with,  the  material 
being  advanced  by  gravity.  Overflow  pipes  connect  each  cham¬ 
ber  with  that  below,  to  remove  any  excess  of  material.  A  third 
apparatus  comprises  a  rotary  spiral  receptacle,  in  which  Cham¬ 
bers  are  formed  by  the  material  without  any  partitions. 

Preparing  Peat.  T.  Rigby  and  Wet  Carbonizing,  Ltd.  Br. 
Pat.  24,639  (1914).  Peat  pulp  from  wet-carbonizing  or  other 
heating  apparatus  is  supplied  to  the  filter  presses  after  being 
cooled  in  heat  regenerators  to  a  temperature  above  60°  C., 
pressing  being  difficult  to  effect  below  this  temperature.  The 
hot  filtrate  is  used  for  heating  the  raw  peat.  This  process  is 
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applicable  to  those  cases  where  cooling-water  from  the  engine 
may  be  used  to  dry  the  sludge.  The  air  and  steam  pass  'by 
means  of  a  pipe  to  below  the  grate  of  a  producer. 

Preparing  Peat.  T.  Rigby  and  N.  Testrup  and  Wet  Carboniz¬ 
ing,  Ltd.,  Br.  Pat.  25,146  (1914).  Pulped  peat  is  heated  in  a  re¬ 
generative  tubular  apparatus  through  which  it  is  passed  rapidly 
enough  to  avoid  deposition,  then  filtered  from  most  of  its  water, 
then  further  dried  by  external  pressure  or  in  a  current  of  hot 
waste  gases,  and  ultimately  used  wholly  or  in  part  to  make 
gas  for  fuel  and  power,  nitrogen  being  recovered  and  a  balance 
of  solid  or  gaseous  fuel  produced.  The  raw  peat  may  be  freed 
from  roots  and  if  necessary  disintegrated,  water  being  added 
if  required  to  make  a  sufficiently  fluid  pulp.  This  is  wet-car¬ 
bonized  in  the  apparatus  already  patented,  the  product  being 
filtered  hot  after  partial  cooling  and  the  filtrate  being  used  re- 
generatively,  and  the  solid  obtained  being  dried. 

Treating  Peat.  J.  Berglund,  Br.  Pat.  11,971.  (1913.)  The 
object  of  this  process  is  to  convert  in  an  inexpensive  manner 
the  peat  as  excavated  from  the  bog  into  a  strong  and  un- 
hygroscopic  product  of  a  high  value  as  fuel.  The  method  con¬ 
sists,  'briefly,  in  the  treatment  of  the  raw  peat  mixed  with  large 
quantities  of  water  by  means  of  cutter  rollers  or  any  similar 
disintegrating  devices  in  such  a  manner  that  the  small  peat 
particles  become  suspended  in  the  water;  the  branches,  roots, 
and  other  coarser  pieces  which'  cannot  be  disintegrated  are  sep¬ 
arated  by  means  of  a  continuously  moving  strainer,  cleansed  by 
means  of  water  which  is  supplied  to  the  disintegrating  device, 
the  water  containing  the  suspended  peat  particles  being  drawn 
off  into  basins  provided  on  the  ground,  in  which  the  peat  mass 
is  left  to  dry.  The  layer  of  peat  remaining  on  the  bottom  of 
the  basins  forms,  after  drying,  a  compact  mass,  which,  on  ac¬ 
count  of  contraction  during  the  drying  process,  cracks  into 
pieces  of  a  size  convenient  to  handle,  and  which  has  a  great 
mechanical  strength,  a  high  fuel  value,  and  a  very  low  percent¬ 
age  of  ashes,  thus  possessing  all  properties  required  of  a  good 
fuel.  The  apparatus  embodying  the  process  comprises  a  raw 
peat  disintergrating  device  provided  in  a  water  receptacle,  a 
continuously  moving  strainer,  through  which  the  small  peat 
particles  suspended  in  the  water  can  pass,  but  which  removes 
coarser  particles,  a  sprinkling  device  for  cleansing  the  strainer 
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by  means  of  water,  and  means  for  leading  the  water  into  the 
water  receptacle. 

Drying  Peat.  H.  Keeble  and  E.  M.  Keeble,  Br.  Pat.  25,385. 
(1914.)  Wet  peat,  sewage,  wood  pulp,  or  other  organic  ma¬ 
terial  treated  with  a  small  quantity  of  an  oxidizing  agent  con¬ 
taining  active  chlorine  to  facilitate  the  removal  of  water,  is 
agitated  with  about  one-ten-thousandth  of  its  weight  of  bleach¬ 
ing  powder  containing  35  per  cent  of  available  chlorine,  this 
being  equivalent  to  about  2  pounds  per  ton  of  dry  peat;  the 
process  is  completed  immediately  at  from  30  to  40°  C.  and  re¬ 
quires  from  10  to  15  minutes  at  15°  C. 


Peat  Distillation.  F.  C.  W.  Timm.  Br.  Pat.  4,486,  June  10, 
1914.  Peat  fines  or  peat  fiber  are  distilled  by  the  downward 
passage  of  hot  gases  or  vapors  through  them.  The  fuel  may 
be  mixed  with  fragmentary  coke,  or  such  coke  may  be  arranged 
in  horizontal  layers  in  the  charge.  The  apparatus  comprises  a 
chamber  supported  on  trunnions  and  containing  a  grate ;  the 
heating  medium  is  supplied  through  a  pipe  and  the  gases  and 
vapors  leave  the  chamber  through  another  pipe.  In  a  modified 
apparatus  the  material  is  supported  on  a  movable,  endless  grate, 
which  carries  the  material  through  separate  chambers  in  which 
distillation  and  cooling  take  place,  or  the  grate  may  be  station¬ 
ary,  and  the  inlet  and  outlet  pipes  for  the  gases  movable. 
Liquids  such  as  water,  tar,  and  other  like  products,  collect  be¬ 
neath  the  grate  at  different  times  and  may  be  withdrawn  sep¬ 
arately  ;  or  the  tar  may  be  used  for  increasing  the  yield  of  coke 
by  reversing  the  current  of  hot  gases  at  the  proper  time  and 
thus  prevent  the  passage  of  the  tar  through  the  grate.  The  dis¬ 
tillation  may  be  accomplished  in  stages  by  successfully  using 
gases  at  different  temperatures,  for  example  the  gas  or  vapor 
used  may  be  at  100-200°  C.  for  the  drying  stage,  at  400°  C. 
for  the  second  stage,  and  at  900°  C.  for  the  third  stage.  The 
heating  medium  may  be  producer-gas,  superheated  steam,  ben¬ 
zol  vapor,  or  the  gases  produced  by  burning  the  tar  developed 
in  the  process;  warm  air  or  flue  gas  may  be  employed  for  the 
drying.  The  medium  may  be  heated  in  regenerators,  and  the 
final  increase  in  temperature  obtained  by  the  addition  of  air, 
or  it  may  be  heated  by  passage  through  the  hot  residue  of  a 
previous  charge  with  the  subsequent  addition  of  a  small  quanti¬ 
ty  of  air  or  of  gas  heated  in  separately  fired  apparatus. 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


177 


Liquid  Hydrocarbons  from  Peat.  G.  Tischenko  and  H. 
Plauson,  Br.  Pat.  No.  27,428,  Nov.  28th,  1912.  Moist  peat  is 
■mixed  with  salts,  oxides,  or  hydroxides  of  alkali  or  alkaline  earth 
metals,  or  of  aluminum,  zinc,  copper,  lead,  tin,  iron,  etc.,  or 
with  the  metals  in  the  form  of  powder.  The  mixture  is  heated 
in  retorts  in  an  arc  furnace  at  a  temperature  at  which  metallic 
carbides  are  formed,  and  the  gases  and  vapors  produced  are 
washed  with  water,  cooled,  freed  from  water  and  led  through 
heated  tubes  packed  with  a  catalytic  agent,  whereby  liquid 
hydrocarbons  are  obtained.  If  halogen  salts  are  used,  halogen 
derivatives  of  the  hydrocarbons  are  obtained :  Examples : 

(1)  100  kilograms  of  peat  containing  35-50  per  cent  water,  and 
50  kilograms  of  sodium  carbonate  yield  benzene  25,  naphtha¬ 
lene  25,  anthracene  1.5,  benzenoid  residues  5,  paraffins  30,  par¬ 
affin  oil  compounds  12,  and  gases  and  residue  10  kilograms. 

(2)  100  kiligrams  of  dry  brown  peat  and  100  kilograms  of  un¬ 
slaked  lime  yield  benzene  36,  paraffin  hydrocarbons  30,  and 
various  volatile  paraffin  hydrocarbons  18  kilograms. 


Recovery  of  Ammonia  as  Ammonium  Chloride  from  the- 
Gases  of  the  Dry  Distillation  of  Coal,  Wet  Peat,  Etc.  Berlin — 
Anhaltische  Maschinenbau — Akt.  Ges.,  Coin — Bayenthal,  D.  R. 
Pat.  271,421,  May  31,  1912.  The  water  of  condensation  driven 
off  by  the  higher  temperatures  is  treated  with  hydrochloric 
acid  and  alkali  or  alkali-earth  chlorides  for  converting  the  am¬ 
monia  salt  in  the  condensed  distillates  to  ammonium  chloride, 
which  is  recovered  by  evaporation  to  the  crystalizing  point  by 
drying  or  by  sublimation. 


Recovery  of  Ammonia  from  Peat.  E.  Stauber  and  W. 
Kochan,  Fr.  Pat.  No.  464,2 27,  Oct.  29th,  1913.  An  apparatus 
for  the  recovery  of  ammonia  from  the  nitrogen  compounds  con¬ 
tained  in  peat  by  destructive  distillation.  Carbonization  is  ef¬ 
fected  in  a  vertical  retort  into  which  the  material  is  charged 
from  a  feed  hopper,  the  latter  having  slots  in  its  sides  com¬ 
municating  with  an  annular  flue  surrounding  the  retort.  In  the 
lower  part  of  the  carbonizing  chamber  is  a  system  of  tubes 
through  which  water  is  circulated ;  the  steam  developed  serves 
to  actuate  an  injector  in  the  gas-outlet  main,  whereby  gases 
are  exhausted  from  the  retort  and  directed  to  a  condenser 
where  the  ammonia  is  recovered,  the  uncondensable  gases 
being  returned  and  burned  in  the  annular  flue  surrounding  the 
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retort  and  thus  supplying  some  of  the  heat  required  far  the 
carbonization  and  for  drying  the  raw  material  in  the  feed  hop¬ 
per.  Steam  from  the  water  tubes  may  also  be  directed  into  the 
incandescent  charge  in  the  carbonizing  chamber  to  increase  the 
yield  of  ammonia. 


Process  for  Obtaining  Volatile  Liquids  from  Peat.  P.  P. 

Pease,  Fr.  Pat.  463,104,  Sept.  30,  1913.  Partly  dried  peat  mixed 
with  about  1  per  cent  of  sulphur  is  introduced  into  a  distilla¬ 
tion  chamber  having  a  perforated  plate  at  the  bottom,  through 
which  hot  air  is  forced  after  ignition  of  the  mass,  the  temper¬ 
ature  being  raised  to  a  white  hea't.  The  distillation  gases  pass 
through  a  condenser  which  removes  the  tar,  etc.,  and  then 
through  a  purifier  to  a  gasometer  which  is  weighted  to  main¬ 
tain  a  pressure  of  about  70  kilograms  (154  pounds)  per  square 
centimeter  throughout  the  apparatus.  The  gas  which  consists 
of  methane  and  higher  hydrocarbons,  methyl  alcohol  and  other 
volatile  substances,  is  drawn  from  the  gasometer  by  a  pump 
and  forced  at  a  pressure  of  225  kilograms  per  square  centimeter 
into  a  reservoir,  which  may  be  cooled,  and  pumped  at  a  still 
higher  pressure  into  a  vessel  where  it  is  stored  in  the  liquid 
form. 


Preparing  Peat.  T.  Rigby.  Brit.  Pat.  No.  17,427,  July  26, 
1912.  In  preparing  peat  by  wet  carbonizing  or  otherwise  heat¬ 
ing  for  rendering  the  water  expressible  from  pulped  peat,  the 
viscous  material  is  forced  through  stationary  heat-interchanging 
passages  at  a  speed  sufficient  to  prevent  clogging,  without  the 
use  of  rotary  agitating  means,  the  passages  either  being  large 
enough  for  the  treatment  to  be  completed  in  them  or  prefer¬ 
ably  being  connected  with  a  large  separate  vessel  in  which  the 
rate  of  flow  is  reduced  so  that  the  peat  stays  for  a  sufficient 
time,  such  as  20  minutes,  at  a  maximum  temperature.  (Chem¬ 
ical  Abstracts,  Volume  8,  No.  2,  page  416.) 


Peat  Briquets.  E.  Heaton.  Br.  Pat.  7643  (1913).  It  has 
been  found  from  experiments  that  the  following  ingredients 
and  proportion  of  ingredients,  treated  in  the  following  man¬ 
ner,  produce  an  excellent  fuel,  viz. : — 60  pounds  of  ground 
chalk,  damped  with  3  pounds  of  crude  oil  or  petroleum ;  30 
pounds  of  finely  ground  peat;  10  pounds  of  solidified  tar.  These 
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ingredients  are  mixed  in  a  mixer.  The  whole  composition  is 
then  heated  with  steam  and  pressed  into  blocks  or  briquets. 


Production  of  Briquets  and  of  Coke  from  Peat  and  Appa¬ 
ratus  Therefor.  W.  L.  St.  J.  and  J.  R.  H.  Prioleau,  Boncath, 
South  Wales,  and  London.  Fr.  Pat.  462,980,  Sept.  25,  1913. 
Under  Int.  Conv.  Sept.  12,  1913.  Eng.  Pat.  20,668,  Sept.  12,  1913. 

Peat  is  disintegrated  and  heated  to  about  30°  C.  in  a  steam- 
jacketed  hopper,  arranged  above  a  pair  of  hollow  steam-jack¬ 
eted  rollers.  These  rollers  feed  the  peat  into  a  briquetting  ma¬ 
chine  which  discharges  it  under  slight  pressure  through  suitable 
orifices.  The  compressed  peat  is  cut  into  blocks,  which  are 
dried  at  30°  C.  in  chambers  through  which  a  current  of  air  is 
passed.  The  briquets  may  be  carbonized  in  retorts  for  the 
production  of  coke,  the  distillation  gases  being  used  for  heat¬ 
ing  the  drying  chambers. 


Drying  and  Heating  Peat.  T.  Rigby.  Brit.  Pat.  17,427, 
July  26,  1912.  In  a  process  of  drying  and  heating  peat,  wet 
carbonized  peat,  in  a  finely  divided  condition,  is  suspended  in 
hot,  inert  flue  gases  until  dry,  and  is  then  separated  from  the 
gases  as  described  in  Brit.  Pat.  24,748,  1911;  the  gases  are  used 
to  effect  a  preliminary  drying  of  the  material. 


Peat  Coke.  J.  W.  Leadbeater,  Br.  Pat.  18,487,  (1912).  In 
the  treatment  of  peat,  a  proportion  of  dried  peat  or  similar  ab¬ 
sorbent  material  is  added  to  peat  to  reduce  the  moisture  con¬ 
tent.  The  mixture  is  carbonized  to  obtain  coke,  tar,  and  tar- 
water,  and  by  a  further  distillation  of  the  tar  a  percentage  of 
crude  oils,  pitch  and  paraffin  may  be  recovered.  The  coke  is 
mixed  with  pitch  and  compressed  into  blocks,  these  blocks  being 
distilled  in  a  retort  and  all  tar  extracted  therefrom,  leaving  a 
pure  charcoal  or  coke,  suitable  for  commercial  purposes.  In  a 
modification,  the  tar  obtained  from  the  peat  is  distilled  and 
anthracene  and  sulphuric  acid  are  added,  producing  a  hard,  solid 
mass  resembling  pitch.  This  special  pitch  is  then  mixed  with 
the  peat  coke  and  carbonized  to  form  a  hard  coke  suitable  for 
steel-melting. 


Fuel  Blocks  from  Peat.  F.  T.  Warburton ;  Br.  Pat.  No. 
29,429,  Dec.  21,  1913.  Fuel  blocks  are  made  from  macerated 
peat  in  molds  having  bottom  plates  secured  by  detachable  right- 
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angled  brackets,  each  mold  containing  about  twenty  compart¬ 
ments.  The  molds  are  conveyed  to  a  drying-ground  on  cars. 
They  are  placed  on  the  ground  and  the  bottom  plates  removed 
by  handles ;  the  molds  are  then  raised,  sufficient  water  having 
exuded  in  transit  to  allow  the  blocks  to  stand  alone.  The  molds 
are  filled  by  bringing  them  on  cars  alongside  a  bottomless  box 
resting  on  a  plate,  which  may  be  raised  or  lowered  until  flush 
with  the  top  of  the  mold.  The  'box,  which  is  filled  from  a 
macerating-machine,  is  then  pushed  over  the  mold  so  as  to  fill 
it,  the  peat  being  leveled  by  the  return  motion  of  the  box.  The 
provisional  specification  also  states  that  the  macerator  may  be 
mounted  on  a  platform  moving  on  rails,  so  as  to  work  a  whole 
stratum  of  peat  at  a  time,  and  that  the  molds  may  have  in¬ 
dented  lower  edges  to  allow  escape  of  water. 

Drying  Peat  by  Filter  Presses.  P.  Roth,  Br.  Pat.  No.  28,834. 
Dec.  14,  1913.  In  the  drying  of  peat  and  similar  materials  by 
the  simultaneous  or  alternating  use  of  mechanical  pressure  and 
a  vacuum,  the  pressure  or  the  vacuum  is  raised  in  stages  and 
at  the  pauses  between  these  stages  does  not  remain  constant 
but  is  lowered  to  zero.  A  filter  press  for  the  purpose  com¬ 
prises  a  perforated  container  in  which  the  peat  is  held  by  a  re¬ 
movable  cover.  Pressure  is  produced  by  a  perforated  piston 
and  vacuum  applied  through  an  opening  in  an  outer  casing. 
Perforated  pipes  and  a  water  outlet  are  provided. 

Peat  for  Fertilizer.  W.  B.  Bottomley,  Br.  Pat.  No.  17,487. 
(1912.)  The  peat  is  mixed  with  ammonia-producing  soil  micro¬ 
organisms  to  convert  the  humic  acid  and  humous  substances 
into  compounds  that  are  soluble  in  water.  Nitrogen-fixing  or¬ 
ganisms  may  also  be  present.  A  suitable  culture  may  'be  ob¬ 
tained  by  adding  soil  to  a  medium  consisting  of  water,  dex¬ 
trin,  potassium  acid  phosphate  (K2HP04),  Magnesium  Sulphate 
(MgS04),  Calcium  Carbonate  (CaC03),  and  'bouillon.  The 
peat  is  thoroughly  moistened  with  water,  containing  the  scum 
from  the  culture  and  kept  at  a  temperature  of  24-30°  C.  for 
three  weeks.  The  process  is  hastened  by  the  addition  of  nitro¬ 
genous  organic  material,  particularly  a  weak  solution  of  a  sub¬ 
stance  such  as  albumin,  gelatin,  or  meat  extract,  or  the  liquor 
obtained  from  boiled  bones.  The  micro-organisms  may  be 
added  in  such  a  solution.  A  small  quantity  of  carbohydrate 
such  as  sugar  or  starch  may  also  be  added.  The  treated  peat 
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may  be  sterilized,  as  'by  live  steam,  and  then  further  treated 
with  nitrogen-fixing  organisms.  The  peat  may  be  dried  and  used 
directly  as  a  manure,  or  an  aqueous  extract  may  be  prepared.  If 
soluble  humous  substances  are  required,  the  peat  is  leached 
with  water.  An  acid  may  be  added  to  precipitate  humic  acid 
from  the  aqueous  solution. 
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Experimental  work  in  growing  greenhouse  crops  on  muck 
or  humus  soils  was  begun  by  the  writer  in  the  fall  of  1912.  The 
objects  of  the  experiments  were  to  determine  the  value  of  muck 
|  or  humus  soils  in  growing  greenhouse  crops  and  to  make  a 
, study  of  crop  adaptation  to  these  soils.  This  Avork  was  carried 
jon  in  co-operation  with  the  American  Peat  Society  and  Prof. 
Charles  A.  Davis,  of  the  Bureau  of  Mines. 

The  Avork  the  first  year  was  confined  to  one  representative 
ivpe  of  pure  muck  soil  taken  from  a  cultivated  field  in  northern 
Necv  Jersey,  and  the  growing  of  lettuce,  cauliflower  and  toma¬ 
toes.  The  soil  was  used  alone  and  in  various  mixtures  Avith  clay 
and  sand. 

The  mixtures  used  Avere  the  same  for  all  of  the  crops  and 
Avere  as  follows : 


^Published  by  permission  of  the  Assistant  Secretary  of  Agriculture. 
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Mixtures  Used  in  New  Jersey  Muck  Soil  Tests,  1912-13. 

Plat  No.  Material 

1  Pure  muck. 

2  %  muck,  sand,  clay. 

3  y2  muck,  J4  sand,  clay. 

4  (Check)  sand,  J4  clay. 

5  J4  sand,  J4  clay,  J4  manure  (“greenhouse  soil”). 

6  J4  muck,  sand,  clay. 

7  y  muck,  y  sand,  y  clay. 

8  y  muck,  clay. 

The  muck  soil  and  the  mixture  used  in  plat  5  were  analyzed, 
with  the  following  results : 

Analyses  of  Muck  and  Greenhouse  Soils  Used  in  Tests,  1912-13. 

Lime  as  Potash  as 
CaO  K.O  P205  N 

Muck,  per  cent . 5.16  0.16  0.42  1.85 

Soil  of  plat  5,  per  cent . 46  .82  .36  .14 

These  figures  represent  the  total  quantity,  calculated  on  the 
basis  of  water-free  material.  From  the  figures  it  will  be  seen 
that  the  soil  in  plat  5  was  not  a  good  greenhouse  soil,  but  it  had 
given  fairly  satisfactory  results  in  our  general  forcing  Avork. 
The  muck  soil  contained  OA^er  10  times  as  much  lime,  a  little  more 
phosphorous,  and  13  times  as  much  nitrogen. 

The  lettuce  Avas  grown  on  raised  side  benches,  the  test  being 
run  in  duplicate.  Each  bench  was  divided  into  8  equal  parts, 
each  5  feet  3  inches  long  and  3  feet  6  inches  AA’ide.  (See  Fig.  1.) 
The  plants  for  the  first  crop  Avere  set  out  December  12,  1912,  and 
harA'ested  February  17,  1913.  The  second  crop  Avas  planted 
March  6,  1913,  and  han^ested  April  30,  1913. 

The  yield  of  the  tAVO  crops  is  given  in  Table  1. 
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Table  1. — Yield  of  Lettuce  (2  Crops)  on  New  Jersey  Muck  Soil, 

1912-13. 


W  eight 


Plat  No. 

Number  of  Plants 

Pounds 

Ounces 

1 

140 

71 

13^2 

2 

140 

71 

3 

3 

140 

65 

7J4 

4 

140 

8 

6 

5 

140 

38 

10 

6 

140 

53 

8 

7 

140 

42 

5 

8 

140 

69 

10 

The  highest  yield  of  lettuce  was  on  the  pure  muck,  plat  1, 
followed  by  plats  2,  8,  3,  6,  7,  5,  and  4,  in  the  order  named.  In 
Jther  words,  the  plats  containing  muck  soil  produced  more  let- 
nice  than  did  the  plat  containing  the  regular  greenhouse  soil 
(plat  5).  While  the  yield  decreased  as  the  percentage  of  muck 
lecreased,  the  difference  between  50  per  cent  and  100  per  cent 
nuck  Avas  not  very  great. 

The  second  crop  of  lettuce  was  a  great  deal  larger  and  raa- 
ured  in  less  time  than  the  first  for  all  of  the  plats  except  No.  4. 
The  increase  in  yield  and  decrease  in  time  were  probably  due  to 
he  longer  days  and  the  improved  physical  condition  of  the  soil. 

Experiments  with  Cauliflower  on  New  Jersey  Muck,  1912-13. 

The  Avork  Avith  caulifloAver  Avas  carried  out  the  same  as  Avith 
ettuce.  The  same  mixtures  Avere  used,  but  the  plats  Avere  twice 

s  large  as  those  used  for  lettuce.  (See  Fig.  2.) 

fi 

Plants  for  the  first  crop  Avere  set  out  December  12,  1912,  and 
lan^ested  March  12,  1913.  The  second  crop  Avas  planted  March 
3,  and  harA^ested  May  28,  1913. 

The  combined  yield  of  the  tAvo  crops  is  given  in  Table  2. 
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Table  2. — Yields  of  two  crops  of  cauliflower  on  New  Jersey 

muck  soil,  1912-13. 


Number  of 

Total 

W  eight 

Plat  No. 

Plants 

Weight 

trimmed 

Remarks 

Lbs. 

Lbs. 

1 

48 

132 

72/2 

2 

47 

109/ 

65 

1  plant  died 

3 

46 

98/ 

57/ 

2  plants  died 

4 

48 

53y2 

35/ 

5 

48 

523/ 

.  31/ 

6 

47 

77 

43/ 

1  plant  died 

7 

48 

61 

393/ 

8 

44 

95/ 

5234 

4  plants  died 

The  plants  were  cut  off  at  the  surface  of  the  ground,  the 
whole  mass  weighed,  and  the  weights  recorded  under  “Total 
weight.”  The  heads  were  then  trimmed  as  for  market  and  again 
weighed  and  the  weights  recorded  under  “Weight  trimmed.” 

The  yield  of  the  second  crop  of  cauliflower  was  a  great 
deal  heavier  than  the  first.  'The  increased  yield,  as  in  the  case  of 
the  lettuce,  was  probably  due  to  the  increase  in  length  of  days 
and  to  the  improved  physical  condition  of  the  soil.  In  these  tests 
the  pure  muck  and  the  75  per  cent  muck  produced  twice  as  much 
cauliflower  as  did  the  regular  greenhouse  soil  (plat  5).  The 
highest  yield  was  on  plat  1,  followed  by  plats  2,  3,  8,  6,  7,  4,  and 
5,  in  the  order  given.  (See  figs.  2  and  3.) 

Tomatoes  Grown  on  New  Jersey  Muck  in  1912-13. 

The  tomato  seed  was  sown  December  12,  1912,  and  the 
plants  were  set  out  January  9,  1913. 

The  yield  of  the  various  plats  is  given  in  Table  3. 
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Table  3. — Yield  and  weight  of  fruit  and  vine  of  Tomato  on 
New  Jersey  muck,  1912-13. 


Plat 

Number  of 

Weight  of  Fruit 

Weight  of  Vines 

No. 

Fruits 

Lbs. 

Ozs. 

Lbs. 

1 

573 

63 

3 

38/2 

2 

570 

71 

7 

34/ 

3 

575 

73 

5 

29 

4 

335 

50  ' 

0 

15 

5 

417 

52 

14 

22/ 

6 

538 

65 

9 

23 

7 

440 

60 

15 

20/ 

8 

614 

75 

8 

30 

Plat  8,  containing  3/2  muck  and  /  clay,  produced  the  largest 
yield,  and  plat  3 — /  muck,  /  sand,  /  clay — gave  the  next  high¬ 
est  yield.  On  the  plats  containing  a  high  percentage  of  muck 
the  vines  were  much  heavier  and  had  a  darker  green  foliage  than 
on  the  plats  low  in  muck.  The  highest  yield  of  fruit,  however, 
j  was  not  on  the  plat  having  the  heaviest  vines.  The  highest  ratio 
of  fruit  to  vine  was  on  plat  4,  which  produced  the  lowest  weight 
of  vines. 


Experimental  Work  in  1913-14. 

The  experimental  work  in  the  past  season  (1913-14)  was 
carried  on  with  the  same  crops  on  the  same  type  of  soil,  and  on 
an  additional  type  from  a  cultivated  field  near  Kalamazoo,  Mich. 
The  New  Jersey  soil  used  was  from  the  original  shipment  of 
1912.  Roses  and  carnations  were  also  used  in  the  experiment  on 
New  Jersey  muck.  The  mixtures  used  for  lettuce  and  cauli¬ 
flower  were  the  same  as  in  1912-13,  except  that  the  soil  in  plat  5 
contained  about  33/  per  cent  of  manure,  instead  of  25  per  cent. 
Three  crops  of  lettuce  were  grown  during  the  season,  but  the 
third  crop  was  planted  too  late  to  get  a  good  yield  on  account  of 
the  hot  weather.  The  lettuce  was  grown  on  two  side  benches 
and  one  center  bed. 

The  total  yield  of  both  crops  of  lettuce  in  1913-14  is  given  in 
Table  4. 
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Table  4. — Yield  of  lettuce,  two  crops,  1913-14. 


Plat  No. 


Number  of  Plants 


Weight 

Pounds  Ounces 


1 

2 

3 

4 

5 

6 

7 

8 


280 

280 

280 

280 

280 

280 

280 

280 


105  8 

91  15 

86  1 

6  4 

101  10 

71  15 

37  5 

98  4 


The  highest  yield  of  lettuce  was  on  the  pure  muck  plat 
(No.  1)  followed  by  the  yield  on  plat  5  containing  the  regular 
greenhouse  soil.  The  yields  of  the  plats  containing  muck  were 
not  as  high  as  in  1912-13,  but  the  yield  on  the  regular  greenhouse 
soil  was  a  great  deal  higher.  The  lower  yield  of  the  muck  plats 
may  have  been  due  to  the  loss  of  potash.  The  higher  yields  on 
the  regular  greenhouse  soil  were  due  to  the  fact  that  the  soil  con¬ 
tained  considerable  more  manure  in  1913-14  than  in  1912-13  and 
the  mixture  was  in  a  better  mechanical  condition. 

The  following  anaylsis*  shows  that  the  muck  soil  lost  pot¬ 
ash  : 


Per  cent. 


Moisture  . 

Volatile  matter 


12.6 

87.0 

0.38 

0.07 

2.62 


The  analysis  shows  that,  compared  with  a  sample  of  the 
same  pile  of  soil  taken  about  a  year  previously,  there  was  a  loss 
of  0.04  per  cent  phosphorous,  or  a  reduction  from  0.42  to  0.38 
per  cent,  and  a  reduction  in  potash  of  from  0.16  to  0.07  per  cent. 
There  was  an  increase  of  0.77  per  cent  in  nitrogen,  which  I  do 
not  attempt  to  explain. 

As  potash  is  the  limiting  element  of  plant  food  in  this,  as 
v/ell  as  many  other  muck  soils,  it  seems  probable  that  the  loss 

*The  chemical  analyses  reported  in  this  paper  were  made  by  the 
Bureau  of  Soils,  U.  S.  Department  of  Agriculture. 
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of  this  element  is  responsible  for  the  difference  in  results  ob¬ 
tained  the  past  two  years. 

Cauliflower  Grown  on  New  Jersey  Muck,  1913-14. 

The  work  with  cauliflower  was  carried  on  in  1913-14,  the 
same  plan  as  in  1912-13  being  used.  The  plants  for  the  first  crop 
were  set  out  October  10,  1913,  and  harvested  January  7,  1914. 
Those  for  the  second  crop  were  set  out  January  8,  and  harvested 
April  1,  1914.  The  combined  yields  of  the  two  crops  are  given  in 
Table  5. 

Table  5. — Yield  of  cauliflower  (two  crops),  on  New  Jersey  muck, 

1913-14. 


Number  of 

Total 

Weight 

Plat  No. 

Plants 

Weight 

trimmed 

Remarks 

Lbs. 

Lbs. 

1 

47 

70% 

34  34 

1  plant  died 

2 

48 

54  % 

26 

3 

47 

45 

21% 

1  plant  died 

4 

44 

15/2 

8/2 

4  plants  died 

5 

48 

64% 

34/2 

6 

48 

41 3/4 

•  19% 

7 

48 

32y4 

17% 

8 

48 

5  74 

29% 

The  second  crop  of  the  past  season  did  not  give  as  large 
yields  as  the  first  crop,  whereas  in  1912-13,  the  second  crop  was 
considerably  larger  than  the  first.  The  lower  yield  of  the  second 
crop  the  past  season  was  probably  due  to  the  lack  of  potash  in  the 
soil.  The  total  amount  of  potash  was  only  one-half  what  it  was 
in  1912-13,  and  the  first  crop  of  the  past  season  probably  used 
most  of  the  available  potash. 

Tomatoes  on  New  Jersey  Muck  Soil,  1913-14. 

The  soil  mixtures  used  for  tomatoes  in  1913-14  were  not  the 
same  as  those  used  in  1912-13,  because  it  was  thought  that  when 
a  large  amount  of  muck  was  used  no  sand  was  necessary.  The 
mixtures  used  the  past  season  were  as  follows: 
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Plat  No. 

1 

2 

3 

4 

5 

6 

7 

8 


Mixture. 

Pure  muck. 

muck,  J4  clay. 
y2  muck,  J4  clay. 

clay,  l/2  sand.  (Check). 

Regular  greenhouse  soil,  3  parts  clay,  2  manure, 
1  sand. 

y  muck,  J4  clay,  Jj  sand. 
y  muck,  y  clay,  Jj  sand. 
y2  muck,  y  eday,  Ys  manure. 


The  yield  of  tomatoes  on  the  New  Jersey  soil  mixture  is 
given  in  Table  6. 


Table  6. — Yield  of  tomatoes  in  New  Jersey  muck  soil 


experiments, 

1913-14. 

W 

eight 

Plat  No. 

Number  of  fruits 

Pounds 

Ounces 

1 

518 

53 

4 

2 

489 

47 

7 

3 

452 

44 

11 

4 

183 

17 

1 

5 

472 

51 

3 

6 

425 

36 

5 

7 

280 

29 

6 

8 

496 

47 

11 

The  tomatoes  began  to  ripen  about  the  same  time  on  all  of 
the  plats,  but  the  largest  quantity  harvested,  on  April  11,  191 1, 
the  date  of  first  picking,  was  on  the  pure  muck  soil.  All  of  the 
plats  containing  muck  had  more  ripe  fruit  at  the  first  picking 
than  did  the  regular  greenhouse  soil  (plat  5)  or  the  check 
plat  (plat  4).  It  will  be  noticed  that  the  highest  yield  for  the 
season  was  on  the  pure  muck  plat,  followed  by  the  yields  on 
plats  5,  8,  2,  3,  6,  7,  and  4,  in  the  order  given.  The  first  fruit  was 
harvested  on  April  11  and  the  last  on  May  26,  1914. 

Lettuce  on  Michigan  Muck  Soil,  1913-14. 

Table  7  gives  results  of  the  experiments  with  lettuce  on 
muck  soil  from  Michigan. 
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Table  7.— Yield 

of  lettuce  on  Michigan  muck  soil, 

1913 

Plat  No. 

Number  of  heads 

Weight 

Pounds  Ounces 

1 

70 

29 

9 

2 

70 

25 

10 

3 

70 

22 

15 

4 

70 

7 

15 

5 

70 

33 

4 

6 

70 

20 

15 

7 

70 

17 

3 

8 

70 

22 

3 

The  soil  from  Michigan  was  not  as  well  decomposed  as  the 
New  Jersey  soil.  The  lettuce  was  grown  on  two  side  benches 
and  the  combined  yield  is  given  in  the  above  table.  This  soil 
analyzed  0.26  per  cent  potash,  0.27  per  cent  phosphoric  acid, 
4.05  per  cent  lime  as  calcium  oxide,  and  2.15  per  cent  nitrogen. 
The  Michigan  muck  contains  a  little  more  nitrogen,  considerable 
more  potash,  and  a  little  less  calcium  oxide  and  phosphorous  than 
the  New  Jersey  soil. 

Cauliflower  was  also  grown  on  the  soil  from  Michigan,  but 
the  plants  were  started  so  late,  and  the  temperature  was  so 
high  in  the  greenhouse  at  heading  time  that  no  good  heads  were 
formed  on  the  plants  in  any  of  the  plats. 

Tomatoes  Grown  in  Mixture  of  Michigan  Muck,  1913-14. 

The  yields  of  tomatoes  in  this  experiment  are  given  in 
Table  8. 


Table  8. — Yields  of  fruit  and  vines  in  mixtures  of  Michigan 

muck,  1913-14. 


Plat 

No.  of 

W t.  of  fruits 

Wt.  of  plants 

No.  of 

No. 

fruits 

Lbs. 

Ozs. 

Lbs. 

Ozs. 

Plants 

Remarks 

1 

259 

49 

3 

31 

3 

11 

1  plant  die< 

2 

280 

51 

11 

30 

7 

12 

3 

291 

53 

5 

25 

8 

12 

4 

182 

29 

5 

14 

6 

12 

5 

283 

57 

2 

36 

8 

12 

6 

265 

43 

14 

25 

10 

12 

7 

260 

44 

4 

23 

8 

12 

8 

281 

54 

14 

36 

8 

12 
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It  will  be  noticed  that  the  largest  total  weight  of  fruit  was  on 
plat  5  (regular  greenhouse  soil),  but  the  yields  on  plats  8  and  3 
were  very  close.  The  plats  with  JT  muck  gave  the  highest  yield, 
with  the  exception  of  plat  5,  followed  by  the  yields  from  plats  2 
and  1,  in  the  order  given.  Plat  3,  with  JT  muck  and  JT  clay, 
yielded  nearly  as  much  as  did  the  regular  greenhouse  soil  in  plat 
5  containing'  3  parts  clay,  2  parts  manure,  and  1  part  sand. 


Roses  in  New  Jersey  Muck,  1913-14. 


The  work  of  growing  roses  in  New  Jersey  muck  was  begun 
during  the  summer  of  1913.  The  plants  used  were  one-year-old, 
pink  and  white  Killarney.  They  were  grown  on  raised  benches. 
The  plats  were  5  feet  3  inches  wide  and  7  feet  long.  (See  fig.  4.) 
The  soil  mixtures  were  as  follows : 


Plat  No.  Material. 

1  Pure  muck. 

2  muck,  JT  clay. 

3  JT  muck,  JT  clay. 

4  Check  (clay). 

5  Greenhouse  soil,  3  parts  clay,  2  manure,  1  sand. 

6  JT  muck,  JT  clay. 


7 

Vs  m 

uck,  y8  clay. 

The  yield  of 
Table  9. 

blossoms  on 

the  various  plats  is  given  in 

Table  9. — 

•Yield  of  roses 

on  New  Jersey  muck.* 

Plat 

Number  of 

Number  of  Number  of 

No. 

flowers. 

'  firsts. 

seconds.  Remarks. 

1 

674 

157 

517  Flowers  not  very  good. 
Color  pale. 

2 

631 

282 

349  Flowers  a  little  better 
than  on  plat  1. 

3 

814 

707 

107  Best  flowers  in  tests. 

Stems  long,  color 
good. 


*See  figures  4  and  5. 
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No. 

flowers. 

firsts. 

'  seconds. 

Remarks. 

4 

252 

206 

46 

Stems  short,  but 
flowers  good  color. 

5 

692 

571 

121 

Good  flowers  but  not 
as  good  as  on  plat  3. 

6 

690 

565 

125 

Medium  stems.  Color 
good. 

7 

593 

468 

125 

Flowers  about  the 
same  as  on  plat  6. 

The  flowers  were  separated  into  market  grades  as  cut.  Those 
marked  “firsts”  were  perfect  flowers  with  stems  over  6  inches 
long,  and  those  marked  “seconds”  were  not  perfect,  but  saleable, 
and  had  stems  less  than  6  inches  long.  The  best  flowers  and  the 
largest  number  came  from  plat  3,  containing  50  per  cent  muck. 
The  percentage  of  firsts  was  also  highest  on  this  plat.  The  foli¬ 
age  was  heavier  and  of  a  darker  green  color  on  all  of  the  plats 
containing  50  per  cent  or  more  of  muck  than  on  plats  4  or  5. 

Plat  6,  containing  25  per  cent  muck,  gave  about  as  good  a 
yield  of  flowers  as  plat  5,  which  contained  about  33j4  per  cent  of 
well-rotted  manure.  There  Avas  little  difference  in  the  time  of 
development  of  the  flowers  of  plants  on  the  different  plats.  All 
of  the  plats  produced  more  flowers  in  January  than  in  any  other 
month.  Plat  3  produced  more  than  any  other  plat  during  Jan¬ 
uary. 


Carnations  in  New  Jersey  Muck. 

The  plants  for  the  experiment  with  carnations  in  New  Jersey 
muck  were  set  in  the  greenhouse  bed  during  June,  1913.  The  soil 
mixtures  used  were  the  same  as  for  growing  the  roses. 

The  yield  of  blossoms  is  given  in  Table  10. 


Table  10.— Yield  of 

carnations  in  New  Jersey  muck  soil,  1913-14.* 

Plat 

Number  of 

Number 

Number  of 

No. 

flowers. 

good. 

splits. 

Remarks. 

1 

824 

629 

195 

Large  flowers,  good 

color,  long  stems. 

2 

773 

587 

186 

Same. 

*See  figures  6  and  7. 


202 

JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 

Plat 

Number  of 

Number 

Number  of 

No. 

flowers. 

good. 

splits.  Remarks. 

3 

777 

638 

139  Best  flowers  of  all,  long 
stems. 

4 

610 

487 

123  Stems  short  and  stiff; 
flowers  small,  good 
color. 

5 

967 

832 

135  Stems  not  as  good  as  on 
plat  3. 

6 

811 

665 

146 

7 

748 

603 

145 

While  good  crops  were  grown  on  nearly  all  of  the  plats,  the 
largest  number  of  flowers  came  from  plat  5,  containing  the  reg¬ 
ular  greenhouse  soil,  followed  by  the  yields  of  plats  1,  6,  3,  2,  7, 
and  4,  in  the  order  named.  Flowers  of  the  best  size  and  color  and 
length  of  stems  were  on  plat  3.  The  stems  on  all  of  the  plats 
containing  muck  were  very  good.  The  plants  on  plats  1,  2,  and 
3  had  larger  and  longer  stems  than  plants  on  plat  5. 

Conclusions. 

The  main  excuse  the  writer  has  for  presenting  the  results  of 
this  work  at  the  present  time  is  to  show  the  difference  in  re¬ 
sults  obtained  the  past  two  years.  While  the  variation  noted  in 
the  percentage  of  potash  as  shown  in  the  analyses  may  account 
for  the  difference,  there  is  no  certainty  that  this  is  the  case.  The 
results  obtained  show  the  need  of  carrying  on  such  work  for  a 
number  of  years. 

A  chemical  analysis  of  muck  soil  is  of  little  value  in  deter¬ 
mining  what  the  soil  will  produce,  as  was  shown  in  our  work  the 
past  year.  Uncultivated  or  raw  muck  soil,  received  from  the 
same  tract  in  New  Jersey  from  which  we  procured  the  cultivated 
soil,  gave  much  lower  yields  than  the  cultivated  soil.  The  un¬ 
cultivated  soil  had  more  potash,  phosphorus,  and  nitrogen  and 
a  little  less  lime  than  the  cultivated  soil,  yet  the  yields  on  the 
raw  material  were  very  low.  The  small  crops  from  the  raw  muck 

were  propably  due  to  the  physical  condition  of  the  soil  and  the 

* 

lack  of  beneficial  organisms. 

While  no  definite  conclusions  are  drawn,  the  results  so  far 
obtained  indicate  that  a  good  type  of  cultivated  muck  soil  is  val- 
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Liable  for  greenhouse  crops.  The  greatest  -value  is  for  crops 
grown  for  their  foliage,  although  cauliflower  and  tomatoes  pro¬ 
duced  large  yields  on  pure  muck  and  on  mixtures  containing  25 
to  75  per  cent  muck.  The  indications  are  that  a  good  type  of 
muck  soil  can  be  used  as  a  substitute  for  a  part  or  all  of  the 
manure  with  very  satisfactory  results.  This  type  of  soil  has  been 
used  for  years  by  some  of  the  larger  greenhouse  lettuce  growers 
in  starting  the  plants. 

For  roses,  pure  muck  should  not  be  used,  as  the  foliage 
growth  is  too  great  and  the  flowers  are  not  satisfactory.  A  mix¬ 
ture  of  cultivated  muck  soil  and  clay  gave  excellent  results,  pro¬ 
ducing  large  numbers  of  flowers  of  good  color  with  long  stems 
and  excellent  foliage. 

With  carnations  the  muck  soil  did  not  give  as  good  residts 
as  the  clay-sand-manure  mixture.  The  stems  on  the  plants  in  the 
plats  containing  50  per  cent  or  more  muck  were  longer  and 
heavier  than  on  the  plants  in  the  regular  greenhouse  soil,  but  the 
number  of  blossoms  produced  was  not  as  large. 


I 
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Figure  1. — Lettuce  in  muck-soil  experiment,  1912-13.  Plat  4  (check — % 
sand,  %  clay)  in  foreground;  plats  3,  2  and  1  in  background. 


Figure  2. — Cauliflower  in  muck-soi]  experiment.  General  view  of  plats  with 
plat  4  in  foreground.  Just  back  of  plat  4  is  plat  3  containing  %  muck,  M  clay,  } 
sand. 
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Figure  3. — Cauliflowers  in  muck-soil  experiment.  Plat  5  in  foreground. 
Plats  6,  7  and  8  in  background. 


Figure  4. — Roses  in  muck-soil  experiment.  Plat  1.  pure  muck,  in  foreground. 
Photograph  taken  June  21,  1913.  soon  after  the  rows  had  been  planted. 


206  JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


Figure  5. — Roses  shown  in  figure  4,  after  one  month’s  growth.  Photograph 
made  July  2,  1913. 
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Figure  <5. — Carnations  in  muck-soil  experiment,  1913-14.  Pure  muck  peat 
(plat  1)  in  foreground.  This  shows  growth  of  carnations  on  muck  soil. 

Note  size  and  length  of  stems. 
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Figure  7 


. — Carnations  in  muck-soil  experiment. 


Plat  7  in  foreground. 


THE  EIGHTH  ANNUAL  MEETING  OF  THE  AMERICAN 
PEAT  SOCIETY  AT  DULUTH,  MINN.,  AUGUST 
20,  21,  AND  22,  1914. 


The  eighth  annual  meeting  of  the  American  Peat  Society  was 
held  in  Duluth,  Minn.,  August  20,  21,  and  22,  1914.  The  busi¬ 
ness  sessions  were  held  in  the  Duluth  Commercial  Club  building. 

The  program  as  announced  by  the  Secretary  is  given  below. 
The  outbreak  of  war  in  Europe  just  before  the  time  of  the  meet¬ 
ing  prevented  the  attendance  of  European  members  and,  doubt¬ 
less,  also,  others  who  had  promised  papers. — Editor. 
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EIGHTH  ANNUAL  MEETING 

AMERICAN  PEAT  SOCIETY 


August  20,  21,  and  22,  1914, 
at  Duluth,  Minnesota. 


THURSDAY,  AUGUST  20,  1914. 

9:00  A.  M. 

Business  Meeting. 

Reading  of  Papers  and  Discussions. 

1 —  The  Peat  Fuel  Plant  in  Operation  at  Alfred,  Ont . 

. Ernest  V.  Moore,  B.  Sc.,  Alfred,  Ont. 

2 —  Problems  to  Be  Solved  in  Developing  a  Dewaterer  for 

Peat . G.  Herbert  Condict,  Plainfield,  N.  J. 

3 —  General  Drainage  Work,  or  Reclamation  of  Swamp  Areas. 

Dr  Joseph  Hyde  Pratt,  state  Geologist  of  North  Carolina 

4 —  Latest  Development  in  the  Peat  Gas  Producer . 

. F.  P.  Haanel,  Dept,  of  Mines,  Ottawa,  Can. 

5 —  The  Possibilities  of  Peat  in  the  Beneficiation  and  Smelting 

of  Iron  Ores . . . 

. Prof.  Peter  Christianson,  University  of  Minnesota 


2:00  P.  M. 

6 —  a — Converting  Peat  into  Fuel. 

b — The  Origin  and  Nature  of  Muskeg  Peat . 

. Professor  Charles  A.  Davis,  U.  S.  Bureau  of  Mines 

7 —  The  Peat  Industry  in  Ireland . . 

. Thomas  Tomlinson,  Dublin,  Ireland 

8 —  The  Use  of  Peat  in  the  Northwest  Provinces  of  Russia. 

. Engineer  K.  v.  Lubkowski,  Warsaw,  Russia 

9 —  Peat  Briquetting . Dr.  J.  McWilliam,  London,  Canada 

10 —  Briquets  from  Peat  and  Petroleum . 

. Robert  Blei,  Sacramento,  California 

11 —  Practical  Demonstration  of  Herbein’s  Patent,  by  a  Small 

Working  Model  of  the  Herbein  Briquetting  Machine.  . . 
. C.  A.  Squire,  Cleveland,  Ohio 

12 —  Peat  as  a  Source  of  Power  Gas  and  Ammonia . 

. W.  A.  Beswick,  Stockton-on-Tees,  England 
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8:00  P.  M. 

13 —  Experiments  in  Growing  Greenhouse  Crops  on  Muck  or 

Humus  Soils,  illustrated  by  lantern  slides . 

Prof.  Homer  C.  Thompson,  U.  S.  Bureau  of  Plant  Industry 

14 —  How  to  Prepare  a  Peat  Bog  for  Fuel  Making . 

. . . Gustave  Carlson,  Farnham,  Ont.,  Canada 

15 —  Chemical  Composition  of  Some  Minnesota  Peat  Soils . 

. Dr.  F.  Hungerford,  University  of  Minnesota 

16 —  Application  of  Machinery  on  Peat  Deposits . 

. L.  A.  Krupp,  Findlay,  Ohio 

FRIDAY,  AUGUST  21,  1914. 

7:00  A.  M. 

Trip  to  the  Missabe  Iron  Mines,  to  Experimental  Farms  and 
through  sections  of  peat  bog  to  be  prepared  for  agricultural  use. 

Starting  from  Duluth  early  in  the  morning  by  special  train  as 
guests  of  the  two  Steel  Corporation  Railroads,  going  north  from 
Duluth  some  forty  miles,  where  we  will  enter  the  peat  bog  sec¬ 
tion,  proceeding  along  throughout  the  district,  stopping  at  vari¬ 
ous  places  where  the  formation  differs,  to  make  such  examina¬ 
tions  as  the  party  may  wish,  arriving  at  Hibbing,  Minnesota,  one 
of  the  large  mining  centers.  The  guests  will  have  an  opportunity 
to  see  the  open  pit  mining  work  on  the  Missabe  Range,  and  the 
largest  iron  mines  in  the  world.  Then  proceeding  slowly  back 
toward  Duluth  through  another  section  of  peat  bog  where  some 
large  drainage  ditches  are  put  through  a  highly  decomposed  peat, 
preparatory  to  preparing  the  land  for  agricultural  use.  Return 
to  Duluth  about  7  o’clock  in  the  evening-. 

8:00  P.  M. 

Banquet  at  Duluth  Commercial  Club. 

SATURDAY,  AUGUST  22,  1914. 

8:00  A.  M. 

Election  of  Officers. 

9:00  A.  M. 

Reading  of  Papers  and  Discussions. 

17 —  Economic  Aspect  of  Peat  in  America . 

. . John  N.  Hoff,  New  York 
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18 —  The  Colloidal  Condition  of  Some  Wisconsin  Peats . 

Reinhardt  Thiessen,  Carnegie  Institute  of  Technology, 

Pittsburgh 

19—  Peat  Lands  in  Minnesota  and  Wisconsin . 

. Professor  John  T.  Stewart,  University  of  Minnesota 

20 —  Reclamation  of  Swamp  Lands  in  Carolina  and  the  South 

Atlantic  States.  .Prof.  J.  D.  Wood,  University  of  Nebraska 

21 —  The  Culture  of  Cranberries  on  Peat  Bogs . 

. Dr.  C.  L.  Shear,  U.  S.  Bureau  of  Plant  Industry 

2:30  P.  M. 

Automobile  Trip  in  and  Around  Duluth. 

8:00  P.  M. 

Reading  of  Papers  and  Discussions. 

22 —  The  Peat  Situation  in  Minnesota. .  Max  Toltz,  St.  Paul,  Minn. 

23 —  The  Practical  Production  of  Peat  Moss  Litter . 

. C.  L.  Wood,  Stockton-on-Tees,  England 

2-1 — Comparative  Costs  of  Drying  Peat  Fertilizer  with  Fuel  Oil 

and  Coal . John  Wiedmer,  St.  Louis,  Mo. 

25 — The  Peat  Industry  of  Russia.  .  .  Gr.  Lisitzin,  Riga,  Russia 

Morning  Session  of  Thursday,  August  20.  The  meeting  was 
called  to  order  by  Carl  G.  Kleinstiick,  Vice  President  of  the  So¬ 
ciety,  in  the  absence  of  the  President,  J.  N.  Hoff,  of  New  York. 
After  greeting  the  assembled  delegates,  members  and  friends  of 
the  Society,  the  chairman  declared  the  meeting  open. 

Papers  were  read  and  discussed  as  follows :  “The  Herbein 
Process  for  Making  Briquets  from  Peat,  Petroleum,  and  Binder,” 
by  Carl  Blei,  of  Sacramento,  Cal.,  read  by  Prof.  C.  A.  Davis; 
“Peat  Briquetting,”  by  Dr.  J.  McWilliam,  of  London,  Ontario, 
read  by  Prof.  Davis;  “The  Peat-Fuel  Plant  in  Operation  at  Al¬ 
fred,  Ontario,”  by  Ernest  V.  Moore,  of  Alfred,  Ontario,  read  by 
Prof.  Davis;  “The  Possibilities  of  Peat  in  the  Beneficiation  and 
Smelting  of  Iron  Ores,”  by  Prof.  Peter  Christianson,  of  the  Uni¬ 
versity  of  Minnesota. 

At  this  point  Mr.  L.  B.  Arnold  extended  to  members  of  the 
American  Peat  Society  and  their  friends  an  invitation  from  the 
two  railroads  running  into  the  iron  regions,  to  visit  the  great 
iron  mines  of  the  Missabe  range  by  special  train  on  August  27. 
The  invitation  was  unanimously  accepted. 
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Afternoon  Session  of  August  20.  The  Society  reconvened  at 
2  o’clock. 

An  article  by  Mr.  Gustave  Carlson,  of  Farnham,  Ontario,  on 
“How  to  Prepare  a  Peat  Bog  for  Fuel  Making,”  was  read  by  Mr. 
John  T.  Loell,  of  Escanabu,  Mich.,  a  recent  member  of  the  So¬ 
ciety. 

A  paper  on  “The  Practical  Application  of  Industrial  and  Ag¬ 
ricultural  Machinery  foi  Peat  Bogs”  was  next  read  by  L.  A. 
Krupp,  of  Findlay,  Ohio. 

Before  the  reading  of  the  next  paper,  Secretary  Bordollo  an¬ 
nounced  that  one  of  the  former  presidents  of  the  Society,  Dr. 
Joseph  A.  Holmes,  Director  of  the  United  States  Bureau  of 
Mines,  who  had  expected  to  be  at  this  meeting,  was  unfortun¬ 
ately  prevented  on  account  of  the  condition  of  his  health,  but 
that  he  sent  gretings  to  the  assembled  members  of  the  Society. 
Mr.  Bordollo  also  read  a  telegram  from  President  John  A.  Hoff, 
who  had  intended  to  be  present,  but  was  unavoidably  detained 
in  New  York.  President  Hoff  sent  sincere  regrets  that  he  could 
not  take  part  in  the  proceedings  at  Duluth. 

Prof.  Davis  then  read  two  papers  entitled  “Converting  Peat 
into  Fuel”  and  “The  Origin  and  Nature  of  Muskeg  Peat.” 
Following  the  discussion  of  these  two  papers,  a  paper  on  “The 
Making  of  Gas  from  Peat,”  by  Mr.  Wilfred  A.  Beswick,  General 
Manager  of  the  Power  Gas  Corporation,  L’t’d,  of  Stockton-on- 
Tees,  England,  was  read  by  Prof.  Davis. 

After  the  reading  of  Mr.  Beswick’s  paper,  the  Chairman  sug¬ 
gested  that  it  would  be  in  order  to  have  a  nominating  committee 
appointed,  whose  business  it  should  be  to  suggest  to  the  Society 
names  for  officers  for  the  ensuing  year,  and  also  to  suggest  a 
meeting  place  for  the  next  annual  meeting  of  the  Society. 

On  motion  by  Prof.  Davis,  seconded  by  Mr.  Loell,  it  was 
voted  that  a  nominating  committee  be  appointed  to  prepare  and 
submit  to  the  Society  a  report,  recommending  officers  for  the 
ensuing  year,  and  a  meeting  place  for  the  next  annual  session  of 
the  Society,  the  committee  to  include  Vice  President  Kleinstiick, 
Secretary  Bordollo,  Vice  President  Wiedmer  and  Mr.  Allen. 

After  this  motion  had  been  carried  unanimously  the  meet¬ 
ing  adjourned  until  8  p.  m. 
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Evening  Session  of  August  20.  The  sessions  of  the  Society 
were  resumed  at  8  o’clock,  with  a  large  attendance  of  members 
and  visitors.  Prof.  Homer  C.  Thompson,  of  the  Bureau  of  Plant 
Industry,  United  States  Department  of  Agriculture,  gave  an 
illustrated  lecture  on  “Experiments  in  Growing  Greenhouse 
Crops  on  Muck  or  Humus  Soils.”  This  was  followed  by  an¬ 
other  illustrated  lecture  by  Dr.  C.  L.  Shear,  also  from  the  Bureau 
of  Plant  Industry,  United  States  Department  of  Agriculture,  on 
“The  Utilization  of  Peat  Lands  for  Cranberry  Culture.” 

FRIDAY,  AUGUST  21. 

THE  EXCURSION  TO  THE  PEAT  BEDS  AND  IRON 

MINES. 

On  Friday,  August  21,  1914,  at  7  a.  m.,  the  entire  delegation 
of  those  attending  the  meetings  of  the  Society  and  invited 
friends  of  the  peat  movement,  numbering  about  75,  left  the 
Union  Depot  at  Duluth  on  a  special  train  as  the  guests  of  the 
Duluth,  Missabe  &  Northern  and  the  Duluth  &  Iron  Range  Rail¬ 
roads. 

The  first  stop  was  made  at  Meadowlands,  where  about  two 
hours  was  spent  on  the  demonstration  farm  of  the  Duluth  & 
Iron  Range  road,  inspecting  the  extensive  ditching  work  under 
construction  and  the  draining  of  peat  bogs  for  agricultural  pur¬ 
poses.  Of  deep  interest  both  to  scientists  and  laymen  were  the 
peat  demonstration  plots  of  10  acres  on  the  south  end  of  the  dem¬ 
onstration  farm.  Two  acres  of  this  tract  of  hitherto  uncultivated 
peat  land  were  laid  out  in  four  plots,  each  of  which  was  planted 
to  cabbage,  head  lettuce,  potatoes,  celery,  clover,  and  timothy ; 
and  the  wonderful  productivity  of  this  peat  soil  was  manifested 
by  the  remarkably  prolific  growth  exhibited.  The  various  gar¬ 
dens  extend  in  strips  across  each  half  acre  from  east  to  west. 
Two  acres  are  thus  divided  into  four  half-acre  plots,  running  east 
and  Avest,  across  the  entire  tAvo  acres.  These  strips  are  again 
divided  north  and  south  into  four  strips.  The  first  half  acre  east 
and  AA^est  Avas  used  as  a  check  strip,  being  treated  Avith  nothing. 
The  east  plot  had  been  treated  Avith  a  dressing  of  air-slaked  lime 
ar  the  rate  of  1  ton  per  acre.  The  second  strip  Avas  fertilized  Avith 
kainit  at  the  rate  of  420  pounds  per  acre ;  the  third  strip  east 
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and  west  with  330  pounds  of  fertilizer,  principally  nitrates  and 
phosphoric  acid ;  the  fourth  and  most  southerly  strip  receiving- 
500  pounds  of  nitrates  and  phosphoric  acid.  The  remaining  8 
acres  of  the  10-acre  tract  Avere  divided  into  plots  growing  head 
lettuce,  and  several  experimental  strips  of  celery  and  potatoes. 
The  plan  for  1915  for  the  same  land  looks  to  the  planting  of  pota¬ 
toes  on  the  2  acres,  the  remaining  8  acres  to  be  worked  up  and 
seeded  down  to  timothy,  clover,  and  Kentucky  blue  grass. 

During"  the  stay  at  Meadowlands,  short  addresses  were  lis¬ 
tened  to  with  great  attention,  the  first  being  given  by  Prof.  An¬ 
drew  Boss,  agriculturist  of  the  University  of  Minnesota,  in 
charge  of  the  experimental  farm.  He  gave  in  detail  a  brief  but 
highly  scientific  talk,  bringing  out  forcefully  the  importance  of 
the  experiments  on  the  demonstration  farm  to  the  farmers  in  the 
legion.  He  also  outlined  the  problems  he  and  his  coworkers 
are  endeavoring  to  Avork  out,  and  the  benefits  which  Avill  un¬ 
doubtedly  accrue  not  only  to  the  immediate  section,  but  to  the 
entire  community,  by  a  continuance  of  the  intelligent  methods 
being  followed  in  the  operations  as  at  present  conducted ;  this 
Ariew  was  warmly  concurred  in  by  his  auditors.  There  was  evi¬ 
dent  appreciation  on  the  part  of  the  A'isiting  scientists,  of  the 
enterprise  of  the  railroad  companies  Avho  are  so  generously 
financing  this  scientifically  conducted  agricultural  demonstra¬ 
tion  and  experimental  farm,  showing  the  wonderful  results  which 
may  be  obtained  from  soils  supposed  to  have  little  farming  value, 
Avhen  they  are  treated  intelligently  and  scientifically  by  the  in¬ 
troduction  of  practical  and  modern  methods  of  intensive  farming. 
The  assistance  of  some  of  the  best  experts  of  the  country,  from 
the  agricultural  department  of  the  State  University,  adds  ma¬ 
terially  to  the  A'alue  of  these  investigations  and  experiments. 

Prof.  J.  T.  SteAvart,  the  farm  engineer  of  the  University, 
talked  on  the  various  problems  of  draining,  illustrating  the  util¬ 
ity  of  tile  draining,  as  well  as  board  or  Avooden  drains,  as  used  in 
the  clay  and  the  garden  tracts,  also  on  the  muck  lands  of  the 
demonstration  farm. 

Prof.  F.  J.  Ahvay,  head  of  the  division  of  soils  of  the  agricul¬ 
tural  department  of  the  State  University,  gaA  e  a  general  resume, 
illustrating  in  a  most  interesting  manner,  the  Avork  of  reclaiming 
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swamp  lands,  and  showing  their  possibilities  as  to  the  manufac¬ 
ture  and  production  of  a  splendid  quality  of  merchantable  peat. 

Dr.  Charles  A.  Davis,  of  the  Bureau  of  Mines,  Washington, 
D.  C.,  dwelt  upon  the  remarkable  extent  of  the  peat  lands  in  this 
section,  and  spoke  in  the  most  complimentary  terms  of  the  work 
that  is  being  done  by  the  Iron  Range  railroads,  under  the  guiding 
hand  of  the  Land  Commissioner,  Mr.  L.  B.  Arnold,  referring  par¬ 
ticularly  to  the  results  that  are  being  secured  under  the  co¬ 
operation  of  the  railroad  companies,  and  the  able  executive  man¬ 
agement  of  the  Land  Commissioner. 

On  leaving  Meadowlands,  the  party  was  taken  over  the 
Coleraine  Division  of  the  Duluth  &  Iron  Range  railroad,  to  Hull 
Junction,  stopping  on  the  way  on  Avhat  is  known  as  the  Toivola 
Swamp — a  perfectly  level  tract  across  which  the  railway  runs 
for  several  miles.  While  the  guests  inspected  the  immense  peat 
fields  on  this  swamp,  the  method  of  testing  and  draining  the  peat 
and  its  quality  and  depth  were  illustrated  by  the  members  of  the 
State  geological  survey.  Samples  obtained  from  the  borings  that 
were  made  through  the  muskeg  to  the  subsoil  were  exhibited, 
and  revealed  the  presence  of  a  potentially  highly  productive  soil 
of  many  feet  in  thickness.  The  peat  was  well-decomposed  and 
unusually  pure,  and  its  appearance  indicated  that  it  should  be 
excellent  for  fuel  as  well  as  for  conversion  into  agricultural  land. 

It  should  not  Ire  forg'otten  that  an  elaborate  buffet  luncheon 
w'as  served  on  a  car  specially  provided  by  the  generous  hosts  of 
the  lucky  peaters,  and  on  this  occasion  some  remarkable  capacity 
was  exhibited  even  by  the  most  erudite  scientists  in  the  party. 

On  reaching  Hibbing  soon  after  noon,  the  party  was  taken  to 
the  headquarters  of  the  Oliver  Mining  Company,  and  from  there, 
as  the  guests  of  this  company,  were  transferred  to  an  observation 
car  and  drawn  through  the  wonderful  Mahoning  and  Hull-Rust 
pits  by  special  engine.  Mere  figures  fail  to  give  an  adequate  con¬ 
ception  of  this  great  mine — by  far  the  largest  open-pit  iron  mine 
in  the  entire  world.  Imagine  a  great  gash  in  the  earth,  two  and 
a  half  miles  long,  with  an  approximate  width  of  a  quarter  of  a 
mile,  and  a  depth  of  175  feet  below  the  surface  level — a  mass  of 
pure  iron  ore  from  one  extremity  to  the  other.  This  chasm,  or 
canyon,  as  it  might  appropriately  be  called,  is  joined  on  the  east 
by  what  is  known  as  the  Burt-Sellers  pit,  making  a  total  length 
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of  approximately  three  miles,  of  the  depth  and  width  just  stated. 

W.  J.  West,  general  superintendent  of  the  mines,  acting  as 
host  and  guide,  supplied  the  party  with  an  interesting  lot  of  facts, 
of  which  a  few  may  be  stated  here.  For  instance,  Mr.  West  told 
us  that  more  earth  is  removed  every  year  to  get  at  the  ore  than 
was  ever  excavated  on  the  Panama  Canal  in  any  one  year ;  that 
over  three-fourths  of  the  iron  ore  annually  mined  in  the  United 
States  is  shipped  from  this  region  ;  that  approximately  20,000,000 
tons  of  earth  were  removed  to  get  at  the  ore ;  and  that  about  this 
amount  of  merchantable  ore  had  been  taken  from  this  hole ;  and 
that  it  is  being  shipped  out  at  the  rate  of  3,500,000  tons  a  year. 
The  ore,  which  for  the  most  part  is  in  a  loose,  friable  state,  dark 
red  or  brown  in  color,  is  handled  by  immense  steam  shovels, 
which  load  a  train  in  a  very  brief  time.  The  bottom  and  sides  of 
the  pit  are  covered  with  a  network  of  railroad  tracks,  switches, 
and  spurs,  a  total  of  about  14  miles  of  track.  For  the  purpose  of 
hauling  the  ore  trains  to  Duluth,  the  largest  locomotives  in  the 
world  are  in  use,  each  one  some  80  feet  in  length,  requiring  two 
firemen  in  addition  to  the  engineer.  One  hundred  and  thirty-five 
loaded  cars  were  counted  in  one  train,  pulled  by  one  of  the  giant 
engines,  the  train  being  about  a  mile  in  length,  and  each  car 
loaded  with  50  tons  of  ore — an  enormous  load  for  a  single  loco¬ 
motive. 

Returning  from  the  inspection  of  the  mines,  the  party  then 
scattered  over  the  town  of  Hibbing,  where  further  surprises 
awaited  those  who  were  strangers  to  this  region.  The  public 
schools  and  their  equipment  w^ere  especially  interesting,  as  the 
following  statements  indicate :  Hibbing  spends  more  money  on 
education,  both  in  school  buildings  and  facilities,  than  most 
communities  of  many  times  its  size.  Every  phase  of  modern 
education,  including  electrical  engineering  and  business  and  man¬ 
ual  training  in  all  its  branches,  is  represented  in  the  curriculum 
of  the  public  schools.  Think  of  this,  ye  Easterners !  A  village 
with  a  small  population  that  sprung  into  existence  only  a  score  of 
years  ago,  now  possessing  every  possible  modern  convenience — 
electric  street  cars,  water-works,  electric  light,  gas,  municipal 
heating,  playgrounds,  fully  paved  streets,  and  undoubtedly  the 
handsomest  and  best  equipped  school  buildings  and  most  com¬ 
plete  school  system  in  the  w^orld  for  its  size — this  is  Hibbing. 
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Of  course,  when  you  reflect  that  Hibbing  is  surrounded  by  40 
working  mines,  with  a  taxable  valuation  running  into  untold 
millions,  the  edge  is  taken  oft"  somewhat. 

Leaving  Hibbing  about  4  o’clock  in  the  afternoon,  the  return 
trip  was  made  to  Duluth  over  the  main  line  of  the  Duluth, 
Missabe  &  Northern  Railroad.  A  short  stop  was  made  at  what 
is  called  the  Morrell  swamp,  where  a  large  and  well-planned 
ditching  system  to  drain  this  extensive  peaty  area  is  being  put 
in  by  the  county,  under  the  supervision  of  the  railroad  company, 
with  the  Anew  of  preparing  the  land  for  agricultural  use.  This 
swamp  was  traversed  slowly  for  the  purpose  of  observation.  In 
this  section  ditching  is  carried  forward  on  an  enormous  scale,  the 
object  being  not  only  to  reclaim  the  land,  but  to  make  roads  at 
the  same  operation.  The  great  steam  dredges  gouge  out  tons  of 
peat  and  earth  at  a  single  shovelful.  The  ditches  are  being  run 
on  the  section  lines,  the  muskeg  peat  and  earth  deposits  being 
dumped  in  such  a  way  that  a  solid  road  is  the  result,  and  this  in 
places  where  only  a  short  time  ago  roads  were  thought  to  be  a 
practical  impossibility. 

The  party  arrived  in  Duluth  at  6  in  the  evening,  greatly  im¬ 
pressed  with  the  remarkable  developments  of  this  wonderful  peat 
and  iron  region,  which  only  a  few  years  ago  was  referred  to  by 
the  late  Senator  Proctor  Knott,  in  a  speech  in  Congress,  as  “not 
possessing  vegetation  or  resources  sufficient  to  fatten  a  grass¬ 
hopper.” 


THE  BANQUET. 

As  if  this  day,  Friday,  August  21st,  were  not  already  full 
enough  of  pleasant  memories,  those  energetic  and  hospitable 
friends  of  the  American  Peat  Society,  the  officers  and  members 
of  the  Duluth  Commercial  Club  had  arranged  a  banquet  for  the 
delegates  and  their  friends  for  the  evening.  To  the  great  credit 
of  the  peaters,  and  to  the  invigorating  air  of  the  peat  bogs  and 
the  iron  mines,  the  Society  was  present  almost  to  the  last  man, 
and  woman,  notwithstanding  the  excursion.  At  this  banquet  op¬ 
portunity  was  given  the  delegates  to  meet  some  of  the  citizens  of 
Duluth  in  a  most  delightfully  social  way. 

Mr.  R.  B.  Knox,  president  of  the  Club,  acted  as  host  and 
toastmaster,  and  greeted  the  assembled  members  of  the  Society, 
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and  the  invited  guests,  in  a  very  graceful  and  cordial  speech  of 
welcome,  and  later,  in  his  happiest  vein,  introduced  each  speaker. 

L.  B.  Arnold,  Land  Commissioner  of  the  Duluth  &  Iron 
Range  Ry.  Co.,  was  the  first  to  respond,  expressing  his  appre¬ 
ciation  of  the  honor  to  Duluth  and  St.  Louis  County  conferred  by 
the  American  Peat  Society  in  holding  its  annual  meeting  there. 
He  referred  to  the  thousands  of  acres  of  peat  lands  in  the  section, 
commonly  designated  swamp  lands,  and  stated  that  the  com¬ 
munity  needed  the  help  of  such  an  association  as  the  one  as¬ 
sembled,  as  they  understood  so  much  about  peat  lands  and  their 
latent  possibilities.  Commenting  on  the  possibilities  of  the  peat 
lands  with  reference  to  agriculture,  he  referred  to  the  work  done 
by  an  individual  citizen  of  Duluth,  who  has  demonstrated  that 
the  peat  lands  of  the  section  are  most  wonderfully  productive — - 
raising  celery  and  head  lettuce  and  returning  a  profit  unthought 
of  for  such  lands  until  the  test  was  made  on  a  large  scale — that 
the  development  of  the  lands  has  been  undertaken  by  only  a  few 
individuals,  but  that  their  faith  is  being  amply  borne  out  by  the. 
splendid  results  accomplished. 

Mr.  Kleinstiick,  the  next  speaker  called  upon,  said  the  day 
had  been  one  of  rare  surprises;  that  he  had  his  doubts  as  to 
whether  he  had  ever  seen  anything  to  equal  the  remarkable  de¬ 
velopments  of  the  region  traversed  by  the  Iron  Range  railroads, 
the  lines  of  which  he  had  been  traveling  over  that  day,  with  other 
members  of  the  Society.  He  said  that  to  ride  through  peat  bogs 
being  subjected  to  a  most  comprehensive  system  of  drainage,  and 
to  emerge  from  these  into  the  midst  of  the  vast  iron  mines  made 
one  almost  doubt  his  senses.  He  expressed  the  grateful  thanks 
of  the  American  Peat  Society  for  the  royal  reception  received 
at  the  hands  of  the  Duluth  Commercial  Club,  and  for  the  hos¬ 
pitable  treatment,  superabundant  cordiality,  and  generosity  of 
the  Iron  Range  railroads  through  their  representatives,  and  espe¬ 
cially  thanked  Land  Commissioner'  Arnold  for  his  effective  con¬ 
sideration  and  personal  attention  to  the  Society’s  representatives 
on  their  trip  through  the  Iron  Range  region. 

The  toastmaster  introduced  His  Grace,  Rt.  Rev.  James  Mc- 
Golrick,  Bishop  of  Duluth,  as  the  “Grand  Old  Man  of  Minne¬ 
sota,  a  man  who  has  done  a  great  work  for  the  entire  country 
ii  the  settlement  of  the  State  and  in  large  colonization  projects. 
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bringing  settlers  of  the  best  class  to  work  the  undeveloped  lands 
in  the  community. 

Responding,  Bishop  McGolrick  said  that  he  had  listened 
with  great  satisfaction  to  some  of  the  papers  that  had  been  read 
by  members  of  the  Society  during  the  preceding  day  or  two,  pay¬ 
ing  a  sincere  compliment  to  Prof.  Davis,  of  the  United  States 
Bureau  of  Mines,  and  to  his  grasp  of  the  subject  of 
peat  in  its  every  phase,  from  the  raw  material  through  the  sev¬ 
eral  processes  and  uses  to  which  it  can  be  put.  The  bishop  said 
that  he  was  greatly  interested  in  the  agricultural  possibilities  of 
the  peat  lands  of  the  country,  and  in  this  connection  referred  to 
having  colonized  a  section  of  the  State  with  a  settlement  consist¬ 
ing  of  Belgians  of  the  peasant  class  who  had  shown  remarkable 
industry,  patience,  and  intelligence  and  had  achieved  splendid  re¬ 
sults  in  the  cultivation  of  the  peat  lands ;  that  there  are  large 
tracts  of  land  all  over  the  county  that  need  only  intelligent  treat¬ 
ment  to  become  valuable  and  productive;  that  many  people  now, 
more  than  ever  before,  are  looking  to  the  land,  and  anticipating 
the  time  when  they  shall  become  producers  instead  of  consumers 
merely.  He  said  further  that  the  American  Peat  Society  is  doing 
a  work  that  should  be  encouraged  in  every  possible  and  legiti¬ 
mate  way,  and  that  the  Society  should  be  especially  commended 
for  showing  the  possibilities  of  the  swamp  lands  for  ages  sup¬ 
posed  to  be  almost  valueless. 

Mr.  August  Fitger,  a  prominent  business  man  of  the  city, 
made  a  great  hit  by  calling  the  peat  enthusiasts  “dreamers,”  mak¬ 
ing  the  point  that  the  big  things  of  the  country  have  been  ac¬ 
complished  by  those  who  had  prophetic  vision,  referring  to  those 
who  have  come  from  foreign  lands,  adapting  themselves  to  the 
conditions  and  to  the  progressive  spirit  that  prevails.  He  re¬ 
ferred  to  the  enterprise  and  progressive  spirit  shown  by  many  of 
the  delegates  present,  many  of  whom  had  traveled  hundreds  of 
miles,  at  their  own  expense,  to  spread  the  doctrines  of  peat  con¬ 
servation  and  utilization,  showing  the  people  the  wonderful  re¬ 
turns  that  can  be  procured  from  the  swampy  regions  hitherto 
undeveloped  and  considered  of  small  value. 

Mr.  Julius  Bordollo,  Secretary  of  the  Society,  made  a  very 
felicitous  little  speech,  in  which  he  gave  a  brief  history  of  the 
Society,  going  over  the  work  accomplished  since  its  inception 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


219 


seven  years  previous.  He  stated  that  Professor  Davis  was  the 
first  promoter,  officiating  at  a  time  when  it  was  thought  impos¬ 
sible  to  construct  a  peat  society  in  this  country ;  and  feelingly  re¬ 
ferred  to  the  early  struggles  of  the  Society  to  keep  alive,  when 
the  membership  consisted  of  seventeen  individuals,  two  or  three 
of  whom  were  from  Canada.  He  said  that  the  association  had 
held  a  regular  meeting-  each  year  since  the  first  small  beginning, 
and  had  now  reached  splendid  proportions,  the  membership  con¬ 
sisting  of  some  of  the  most  noted  scientists  and  explorers  of  this 
country  and  the  Dominion. 

Vice  President  Wiedmer  also  made  a  brief  summary  of  the 
work  of  the  organization. 

Mr.  Charles  Mitchell,  editor  of  the  Duluth  News-Tribune, 
spoke  in  glowing  terms  of  the  value  of  such  an  association  as  the 
American  Peat  Society  to  any  community ;  he  believed  that  the 
city  of  Duluth  would  be  aroused  by  the  visitation,  and  that  some¬ 
thing  tangible  would  be  the  outcome  of  the  convention— some¬ 
thing  of  vast  benefit  to  the  State  and  to  the  whole  northern  part 
of  Minnesota.  He  said  that  in  the  past  the  peat  lands  have  been 
regarded  as  a  sort  of  obstacle  to  advancement,  but  that  now  the 
eyes  of  the  country  are  being  opened  to  this  source  of  wealth,  new 
to  so  many. 

Prof.  C.  A.  Davis  was  the  last  speaker,  and  spoke  of  the 
many  and  varied  uses  of  peat  in  a  commercial  way — its  possibili¬ 
ties  as  a  fuel ;  how  it  is  used  in  a  great  many  ways  for  agricul¬ 
tural  purposes,  most  kinds  having  excellent  fertilizing  value  on 
poor  or  worn  out  soils,  the  more  fibrous  sorts  making  an  excel¬ 
lent  stable  litter  and  packing  material  when  dry ;  how  in  Ger¬ 
many  it  is  being  used  to  some  extent  as  a  substitute  for  wooden 
fiooring  for  cattle  stables  ;  and  how  certain  kinds  were  used  in  the 
making  of  paper  which  had  many  uses.  He  said  that  it  is  also 
used  in  the  making  of  stock  foods  and  after  proper  treatment  is 
even  made  into  a  surgical  dressing,  acting  as  an  antiseptic  and 
absorbent  of  blood  ;  that  it  has  a  well-defined  place  in  the  manu¬ 
facture  of  fuel  gas,  especially  in  gas-producer  plants  for  generat¬ 
ing  electricity ;  and  that  besides  the  gas  obtained  in  this  way, 
there  was  obtained  as  a  by-product  ammonia,  a  fertilizer  of  great 
value.  Prof.  Davis  commented  further  at  some  length  on  the 
value  of  peat  as  a  fuel,  covering  in  a  masterly  way  the  handling 
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of  the  raw  material  through  all  the  varying-  processes,  including 
a  description  of  the  production  of  briquets,  and  bringing  out  its 
many  and  practical  uses  in  the  production  of  power,  showing  it 
to  be  a  most  acceptable  substitute  for  coal. 

Names  and  Addresses  of  Those  Attending  the  Banquet. 

1.  John  L.  Lowell,  Escanaba,  Mich. 

2.  John  Wiedmer,  St.  Louis,  Mo. 

3.  H.  C.  Thompson,  Washington,  D.  C. 

4.  F.  E.  Schumacher,  Hartville,  Ohio. 

5.  W.  M.  Guiley,  Hartville,  Ohio. 

6.  J.  C.  Merrill,  Chicago,  Ill. 

7.  F.  J.  Alway,  St.  Paul,  Minn. 

8.  James  E.  Chapman,  Grand  Rapids,  Minn. 

9.  D.  B.  Jewell,  International  Falls,  Minn. 

10.  E.  A’.  Kibbey,  International  Falls,  Minn. 

11.  J.  L.  Mowry,  St.  Paul,  Minn. 

12.  V.  H.  Roehrich,  St.  Paul,  Minn. 

13.  J.  A.  Waldron,  Carlton,  Minn. 

14.  M.  J.  Thompson,  R.  3,  Duluth,  Minn. 

15.  Mrs.  J.  L.  Mowry,  St.  Paul,  Minn. 

16.  August  Fitger,  Duluth,  Minn.' 

17.  A.  W.  Aamodt,  St.  Paul,  Minn. 

18.  Edith  H.  Loell,  Escanaba,  Mich. 

19.  Mrs.  Caroline  F.  Kleinstuck,  Kalamazoo,  Mich. 

20.  Eugene  Van  Cleef,  Duluth,  Minn. 

21.  C.  L.  Shear,  Washington,  D.  C. 

22.  James  McGolrick,  211  West  4th,  Duluth,  Minn. 

23.  L.  A.  Krupp,  Findlay,  Ohio. 

24.  Fred  W.  Sardeson,  Minneapolis,  Minn. 

25.  Lew  W.  Cochran,  Crawfordsville,  Indiana. 

26.  De  F.  Hungerford,  Univ.  Farm,  St.  Paul,  Minn. 

27.  T.  Denise,  1901  McCormick  Bldg.,  Chicago,  Ill. 

28.  John  A.  Jacobs,  216  Capital  Bank  Bldg.,  St.  Paul,  Minn. 

29.  Peter  Manderfeld,  174  Sherburne  Ave.,  St.  Paul,  Minn. 

30.  M.  Earl  Carr,  Albany,  Georgia. 

31.  Peter  Christianson,  Minneapolis,  Minn. 

32.  Willard  Secor,  Forest  City,  Iowa. 

33.  Alice  B.  Dewing,  Washington,  D.  C. 
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34.  Frank  Leverett,  Ann  Arbor,  Mich. 

35.  Mrs.  A.  C.  Humphrey,  Duluth,  Minn. 

36.  A.  C.  Ebert,  Merrill,  Wis. 

37.  Chas.  A.  Davis,  Washington,  D.  C. 

38.  Carl  G.  Kleinstiick,  Kalamazoo,  Mich. 

39.  Julius  Bordollo,  Kingsbridge,  N.  Y.  City. 

40.  G.  E.  Hafemann,  656  Madison  St.,  Eau  Claire,  Wis. 

SESSION  OF  SATURDAY,  AUGUST  22. 

The  session  was  opened  by  the  reading  of  a  paper  on  “Some 
Michigan  Peat”  by  Prof.  C.  S.  Robinson. 

After  a  lively  discussion  of  the  paper,  a  committee  on  reso¬ 
lutions  was  appointed  by  the  chair.  The  committee  appointed 
was  Secretary  Bordollo,  Prof.  Davis,  and  Prof.  Thompson. 

A  cablegram  from  the  International  Nitrogen  and  Power 
Co.,  Ltd.,  of  England,  was  read  and  commented  on. 

Papers  were  then  read  and  discussed,  as  follows:  “The 
Necessity  of  Protecting  Minnesota  Peat  Lands  from  the  Ravages 
of  Forest  Fires,”  by  Mr.  A.  Schicht ;  “The  Chemical  Composition 
of  Some  Minnesota  Peat  Soils,”  by  De  F.  Hungerford,  of  the 
University  of  Minnesota;  “The  Economic  Aspect  of  Peat  in 
America,”  by  President  J.  N.  Hoff,  of  New  York,  read  by  Prof. 
11.  C.  Thompson  ;  “Reclamation  of  Swamp  Lands  in  Carolina  and 
the  Southwestern  States,”  by  Prof.  J.  D.  Wood,  of  the  University 
ol  Nebraska;  “Peat  Found  Around  Newberry,  Michigan,”  and 
“The  Effect  of  Adding  Peat  to  Soils  Poor  in  Humus,”  by  Prof. 
C'.  S.  Robinson,  of  the  Michigan  Agricultural  College  Experiment 
Station ;  “Ditching  in  Peat  Districts,”  by  O.  L.  Dent,  County 
Referee  in  Ditching  Matters,  of  Beinidji,  Minn.;  “Protection  of 
Peat  Lands  from  Fire,”  by  Vice  President  Carl  Kleinstiick; 
“Peat  in  Various  Forms,”  by  M.  Earl  Carr,  soil  expert,  of  Albany, 
Ga. ;  “The  Relation  of  Geology  to  Peat  Deposits,”  by  Prof.  W.  FI. 
Emmons,  State  Geologist  of  Minnesota  ;  “The  Comparative  Cost 
of  Drying  Peat  Fertilizer  with  Fuel  Oil  and  Coal,”  by  Vice  Pres¬ 
ident  John  Wiedmer. 

The  Committee  on  Resolutions  presented  the  following  reso¬ 
lutions,  which  were  carried  unanimously : 

RESOLVED,  That  the  American  Peat  Society  extends  a 
hearty  vote  of  thanks  to  the  citizens  of  Duluth  for  the  cordial 


222 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


reception  given  its  members  by  them  to  their  beautiful  city ;  for 
the  royal  entertainment  provided,  and  for  the  interest  they  have 
shown  in  the  work  of  the  Society. 

That  especially  we  thank  the  local  Committee  on  Arrange¬ 
ments  and  the  Commercial  Club,  for  the  completeness  of  the  ar¬ 
rangements  for  the  meeting  and  for  the  whole-hearted  hospitality 
shown  the  Society  and  its  members  and  for  the  delightful  and 
instructive  entertainment  which  they  have  provided. 

That  thanks  be  given  the  officials  of  the  Duluth,  Mesaba  & 
Northern  Railroad  and  associated  corporations  for  the  oppor¬ 
tunity  to  see  the  highly  instructive  and  very  promising  demon¬ 
stration  and  experimental  farm  work  at  Meadowlands,  the  great 
peat  swamps  through  which  their  lines  run,  and  for  their  hos¬ 
pitality  in  giving  the  Society  the  opportunity  to  inspect  their 
wonderful  iron  mines  at  Hibbing. 

That  we  give  the  Chairman  of  the  Local  Committee,  Mr.  L. 
B.  Arnold,  our  thanks  for  the  personal  interest  which  he  has 
taken  in  this  meeting  and  its  success.  We  extend  our  congratu¬ 
lations  to  him  on  the  high  promise  of  success  shown  in  the  ex¬ 
perimental  work  under  his  charge  to  demonstrate  the  best  meth¬ 
ods  of  rendering  the  peat  lands  of  the  State  of  real  value. 

That  a  vote  of  thanks  be  given  the  press  of  the  city  for  giving 
publicity  to  the  meetings  of  the  Society  and  for  publishing  its  pro¬ 
ceedings. 

The  Society  desires  to  express  its  appreciation  and  thanks  to 
those  distinguished  gentlemen,  not  members,  who  have  given 
their  time  to  prepare  and  present  papers  before  the  sessions  of 
the  present  meeting. 

Resolved,  that  the  resolutions  be  spread  on  the  minutes  of 
the  Society,  and  copies  be  sent  the  organizations  and  individuals 
interested  and  to  the  local  papers. 

Charles  A.  Davis, 

Homer  C.  Thompson, 

Julius  Bordollo, 

Committee  on  Resolutions. 

1  he  Nominating  Committee  recommended  the  following  as 
officers  of  the  Society  for  the  ensuing  year :  President,  Carl  G. 
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Kleinstiick,  Kalamazoo,  Mich.;  First  Vice  President,  John  Wied- 
mer,  St.  Louis,  Mo.;  Second  Vice  President,  L.  B.  Arnold,  Du¬ 
luth,  Minn.  Executive  Committee — John  N.  Hoff,  Chairman, 
New  York,  N.  Y. ;  C.  S.  Bash,  Fort  Wayne,  Ind. ;  G.  H.  Condict, 
Plainfield,  N.  J. ;  Dr.  J.  H.  McWilliam,  London,  Out.;  Dr.  H. 
Philipp,  Perth  Amboy,  N.  J. ;  W.  B.  Ruggles,  New  York,  N.  Y. ; 
Charles  Knapp,  New  York,  N.  Y. ;  Secretary-Treasurer,  Julius 
Bordollo ;  Editor,  Prof.  Charles  A.  Davis. 

The  committee  recommended  that  the  place  of  meeting  in 
1915  be  Detroit,  Mich. 

Moved  by  Prof.  Thompson,  seconded  by  Dr.  Stewart,  that 
the  report  of  the  Nominating  Committee  be  accepted. 

The  Chair  ordered  the  Secretary  to  cast  the  ballot  of  the 
Society  accordingly,  and  it  was  so  done. 

On  motion  by  Prof.  Thompson,  seconded  by  Dr.  Robinson, 
it  was  voted  that  the  Society  adopt  the  recommendation  of  he 
Nominating  Committee  to  hold  the  next  meeting  of  the  Society 
at  Detroit,  Mich. 

The  newly  elected  president  in  a  fitting  speech  thanked  the 
Society  for  the  honor  conferred  upon  him. 

The  newly  elected  vice  president  also  aptly  thanked  the 
Society  for  the  office  conferred  upon  him. 

Secretary-Treasurer  Bordollo  presented  the  following  re¬ 
port,  which  was  accepted  : 

Financial  Report  for  the  Year  Ended  July  1,  1914. 

RECEIPTS. 


Annual  dues  from  95  members . $454.57 

Extra  copies  of  Journal  sold .  3.05 

Advertising  .  12.50 


Total  income .  $470.12 

Loans  . .' . $100.00 

On  hand  July  1,  1913 .  73.17 


643.29 
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DISBURSEMENTS. 

Printing  and  mailing  of  Journal  for  April,  1913.  .$100.50 


Do,  for  July,  1913  .  66.50 

Do,  for  October,  1913  .  77.00 

Do,  for  January,  1914  . .  96.81 


$340.81 

Office  expense  .  58.50 

Printing  and  stationesy .  48.59 

Typing  and  postage .  95.64 

Sundries  .  27.58 


Total  disbursements .  570.12 


July  1,  1914,  cash  on  hand .  73.17 


Audited  and  found  correct. 

John  N.  Hoff, 
Herbert  Philipp. 

President  Kleinstuck  announced  that  many  of  those  in  at¬ 
tendance  at  the  meeting  wished  to  take  the  afternoon  trains  for 
home,  and  that  the  weather  was  so  rainy  that  it  seemed  probable 
that,  when  the  time  came,  conditions  rvould  be  unfavorable  for 
taking  the  automobile  trip  which  the  Entertainment  Committee 
had  planned  for  the  afternoon,  although  if  any  wished  to  take 
the  trip,  automobiles  would  be  at  their  service  at  the  appointed 
time.  He  suggested,  therefore,  that  at  the  close  of  the  meeting, 
final  adjournment  would  be  in  order.  Those  papers  on  the  pro¬ 
gram  which  had  not  been  presented  were  then  read  by  title 
and  it  was  voted  to  adjourn  subject  to  the  call  of  the  Secretary. 

Although  this  was  the  formal  end  of  the  meetings,  a  consid¬ 
erable  number  of  those  members  who  were  able  to  stay  over  in 
Duluth  until  evening,  met  at  2  o’clock  at  the  Commercial  Club, 
and,  despite  the  weather,  were  taken  over  the  city  and  to  a  large 
trucking  farm  a  short  distance  to  the  northeast  of  the  city  limits. 
Here  they  found  that  a  large  peat  deposit  had  been  cleared, 
drained  and  converted  into  rich  agricultural  land,  on  which  the 
owner  rvas  growing  head  lettuce  with  great  success.  The  farm 
was  carefully  inspected,  under  the  guidance  of  the  Superintend¬ 
ent,  and  the  fact  rvas  again  enforced  upon  the  minds  of  those  pres- 
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ent  that  the  peat  lands  of  the  region  properly  drained  and  culti¬ 
vated,  were  of  the  highest  agricultural  value  and  well  suited  to 
the  most  intensive  forms  of  farming. 

The  return  trip  from  this  interesting  farm  was  made  by  way 
of  the  justly  celebrated  Duluth  Boulevard,  a  perfectly  construct¬ 
ed  roadway  that  has  been  built  for  miles  along  the  higher  part  of 
the  hillsides  overlooking  the  city  and  its  harbor,  and  Lake  Supe¬ 
rior.  Even  in  cloudy  weather  the  view  from  this  height  leaves  a 
lasting  impression  on  the  minds  of  those  who  are  so  fortunate  as. 
to  see  it,  but  in  clear,  bright  days,  the  outlook  is  unsurpassed. 

The  sun  did  not  shine  on  the  Peaters,  however,  but  none  of 
those  who  went  on  the  ride  will  ever  regret  going  on  that  ac¬ 
count,  and  some  of  the  party,  as  they  were  left  at  their  various 
stopping  places  at  dusk,  doubtless  resolved,  as  did  the  writer, 
that  they  would  take  the  ride  some  other  time,  when  the  sky  was 
blue.  Thus  closed  what  those  who  were  present  unanimously 
agreed  was  the  most  memorable  meeting  in  the  history  of  the 
American  Peat  Society. 
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UTILIZATION  OF  PEAT  LANDS  FOR  CRANBERRY 

CULTURE.* 


By  Dr.  C.  L.  Shear,  U.  S.  Department  of  Agriculture,  Washing¬ 
ton,  D.  C. 


At  the  outset,  it  should  be  distinctly  understood  that  cran¬ 
berry  growing  is  a  very  specialized  branch  of  horticulture  and 
requires  special  knowledge  and  experience  in  addition  to  the 
usual  qualifications  essential  for  success  in  any  branch  of  agri¬ 
culture.  I  can  attempt  in  the  time  at  my  disposal  only  to  give  a 
general  outline  of  the  subject,  sufficient,  I  hope,  to  permit  the 
owner  of  peat  land  to  decide  whether  cranberry  growing  gives 
sufficient  promise  of  profit  under  his  conditions  and  circum¬ 
stances  to  justify  further  investigation. 

The  essentials  for  successful  and  profitable  cranberry  culture 
are  (1)  a  good  peat  soil;  (2)  a  sufficient  water  supply;  (3)  proper 
drainage  facilities;  (4)  a  convenient  supply  of  sand;  (5)  access¬ 
ible  transportation  facilities ;  (6)  experienced  and  competent 
management.  It  is  assumed,  of  course,  that  there  is  sufficient 
capital  available  for  the  proper  development  of  the  project. 

1.  The  soil.  The  cranberry  differs  from  most  cultivated 
fruits  by  requiring  an  acid  peat  soil  for  its  best  development.  It 
will  grow  on  all  kinds  of  peat  or  muck  but  does  best  on  a  fairly 
well  decomposed  peat  or  muck.  The  tendency  of  the  plant  on 
coarse  peat  is  to  develop  an  excessive  growth  of  vine.  However, 
this  defect  can  usually  be  controlled  by  drainage,  sanding,  and 
pruning.  The  more  uniform  the  condition  and  depth  of  the  peat 
the  better  it  is  for  cranberry  culture. 

2.  The  water  supply.  A  sufficient  water  supply  is  essential 
to  the  growth  of  the  cranberry  and  is  absolutely  necessary  for  its 
proper  protection  from  frosts  and  insects,  and  for  irrigation  when 
required.  It  is  also  regarded  as  important  to  keep  a  bog  flooded 
during  the  winter  to  prevent  winter  injury  and  heaving  out  of  the 
plants  and  to  retard  early  blooming  in  the  spring.  The  most  im¬ 
portant  use  of  water  in  the  north,  however,  is  for  frost  protection, 
as  there  is  a  possibility  of  frost  injury  almost  every  month  in  the 
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growing  season.  A  frost  on  the  8th  of  August,  1904,  is  said  to 
have  destroyed  half  the  crop  in  Wisconsin.  Water  may  be  stored 
in  a  reservoir  above  the  bog  or  it  may  be  obtained  from  a  lake 
where  a  dam  can  be  conveniently  located  at  the  outlet,  or  by 
pumping,  where  a  gravity  system  is  impracticable.  The  water 
supply  should  be  under  such  control  that  the  bog  can  be  flooded 
within  a  few  hours.  Flooding  is  also  a  satisfactory  method  of  de¬ 
stroying  certain  insect  enemies  of  the  cranberry. 

3.  Drainage.  The  ordinary  peat  bog  in  its  natural  condition 
is  usually  supplied  with  a  greater  amount  of  water  than  is  best 
for  profitable  fruit  production,  and  the  supply  is  usually  not  uni¬ 
formly  distributed.  This  necessitates  damming,  grading,  and 
ditching  in  order  to  hold  the  water  at  just  the  level  in  the  soil 
that  will  provide  optimum  conditions  for  fruit  production.  The 
size  and  number  of  ditches  will  depend  on  the  area  and  shape  of 
the  bog.  Too  much  care  cannot  be  expended  in  providing  proper 
ditches.  These  should  permit  the  lowering  of  the  water  to  3  feet 
at  the  lowest  point  on  the  bog  if  necessary.  Improper  drainage 
is  a  frequent  cause  of  failure  in  cranberry  culture.  Improperly 
drained  bogs  tend  to  produce  an  excessive  growth  of  vines  and 
light  crops  of  fruit.  Excessive  moisture  also  greatly  favors  the 
development  of  many  troublesome  weeds  and  certain  fungous 
diseases  of  the  cranberry. 

4.  The  sand.  An  ample  supply  of  sand  is  essential  to  the 
proper  preparation  and  maintenance  of  a  cranberry  bog,  espe¬ 
cially  in  a  region  where  frost  is  one  of  the  great  enemies  of  the 
cranberry  grower.  After  the  peat  has  been  scalped  and  graded, 
a  2  or  3  inch  layer  of  sand,  the  coarser  the  better,  should  be 
spread  over  the  surface  of  the  bog'.  This  is  very  helpful  in  keep¬ 
ing  down  the  growth  of  weeds  while  the  vines  are  starting,  and 
also  helps  to  protect  the  bog  from  frost  injury,  as  it  has  been 
found  by  exact  records  made  in  Wisconsin  that  the  temperature 
at  the  surface  of  a  sanded  bog  is  5°  to  10°  higher  than  on  an  un¬ 
sanded  bog.  In  a  critical  frost  period  this  difference  would  mean 
the  loss  of  the  crop  on  an  unsanded  bog  unless  the  bog  should 
be  quickly  flooded. 

5.  Transportation  facilities.  Cranberries  must  usually  be 
shipped  for  sale  in  more  or  less  distant  markets,  and  hence  con¬ 
venient  railroad  facilities  are  important.  Hauling  long  distances 
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Figure  8. — A  cranberry  bog  just  planted,  New  Jersey. 


Figure  9. — A  young  cranberry  bog,  Massachusetts,  showing  hand  weeding.' 
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over  poor  roads  is  not  only  expensive  but  is  likely  to  injure  the 
fruit  by  subjecting-  it  to  varying  degrees  of  temperature  and 
moisture  and  bruising. 

6.  The  management.  Although  proper  soil,  water  supply, 
drainage,  sand,  and  transportation  facilities  may  be  available,  the 
project  may  still  be  a  failure  without  competent  management. 
The  manager  is  frequently  the  controlling  factor  in  determining 
the  profit  or  loss  in  any  business,  especially  in  cranberry  grow¬ 
ing.  A  successful  manager  and  grower,  if  the  two  functions  be 
combined,  must  have  had  experience  in  cranberry  culture  under 
the  most  improved  conditions  and  methods  or  must  have  given 
considerable  time  and  study  to  the  subject  on  a  good  cranberry 
bog.  In  addition,  he  must  possess  good  business  ability  in  order 
to  handle  and  dispose  of  the  crops  profitably  and  to  control  the 
necessary  expenses  involved. 

I  cannot  attempt  to  discuss  in  detail  how  a  cranberry  bog 
should  be  developed  and  maintained,  as  this  would  require  a 
small  volume.  Fortunately,  this  information  can  be  obtained 
from  the  various  experiment  station  publications  and  bulletins 
from  the  Department  of  Agriculture.  The  following  bulletins 
may  be  consulted :  U.  S.  Department  of  Agriculture  Farmers’ 
Bulletin  176,  “Cranberry  Culture;”  Wisconsin  Experiment  Sta¬ 
tion  Bulletins  119,  213,  and  219;  also,  “Cranberry  Culture,”  by 
Joseph  J.  White,  published  by  Orange  Judd  Co.,  New  York. 

The  first  step  in  cranberry  growing,  if  you  already  possess 
the  land,  is  to  have  a  survey  made  under  the  direction  of  a  cran¬ 
berry  expert,  in  order  to  locate  the  necessary  dams,  ditches,  and 
grades  and  provide  for  drainage.  The  number  and  size  of  the 
ditches  will  depend  somewhat  on  circumstances.  After  the  main 
dams  and  ditches  have  been  made,  the  next  operation  is  the  clear¬ 
ing  of  the  land.  If  there  are  few  or  no  large  trees  or  shrubs  pres¬ 
ent,  the  clearing-  and  turfing  can  be  done  at  a  minimum  expense. 
All  shrubs,  trees,  brush,  and  stumps  should  be  removed  and 
burned  and  then  the  turf  scalped  to  the  depth  of  about  3  to  6 
inches.  This  may  be  done  by  hand  labor  with  mattocks  and  turf 
knives  or  bv  the  help  of  some  of  the  scalping  plows  and  turf  cut¬ 
ters  that  are  in  use.  Much  of  the  turf  taken  from  the  bog  can  be 
used  in  the  construction  of  cross  dams. 
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After  the  bog  has  been  dammed,  ditched,  turfed,  and  graded, 
the  next  operation  is  to  apply  a  2  or  3  inch  layer  of  sand.  This  is 
sometimes  done  with  wheelbarrows  if  the  areas  are  small  and  the 
sand  very  convenient ;  on  larger  bogs  movable  tracks  and  dirt 
cars  are  used ;  or  in  winter  sleds  may  be  used.  After  the  bog  has 
been  sanded,  which  should  be  done  in  the  fall  or  winter,  it  is 
ready  for  planting.  This  should  be  done  in  the  spring,  and  spe¬ 
cial  care  should  be  taken  to  procure  the  best  varieties  and  best 
cuttings  obtainable.  (See  figure  8.)  The  rather  general  prac¬ 
tice  among  cranberry  growers  of  using  old  and  diseased  vines  for 
planting  purposes  cannot  be  too  strongly  condemned.  Insist  on 
getting  vigorous,  healthy  cuttings  of  unmixed  varieties.  Unfor¬ 
tunately,  under  present  commercial  conditions,  varieties  are  so 
generally  mixed  that  it  is  sometimes  difficult  to  get  strictly  pure 
stock. 

As  to  the  best  varieties,  those  that  have  been  found  most 
successful  in  Wisconsin  will  probably  prove  equally  good  for 
Minnesota.  Among  these  may  be  mentioned  the  Prolific,  Searls’ 
Jumbo,  McFarlin,  Metallic  Bell,  and  Bennett  Jumbo. 

After  a  bog  has  been  properly  established  the  cost  of  main¬ 
tenance  consists  chiefly  in  weeding,  which  should  be  thoroughly 
done  from  the  beginning,  occasionally  resanding,  and  pruning  the 
vines.  (See  figure  9.)  With  proper  attention  a  bog  may  be  kept 
bearing  indefinitely.  There  are  bogs  in  Massachusetts  50  to  75 
years  old  still  in  good  condition. 

To  one  not  familiar  with  the  cranberry  business  the  various 
operations  and  requirements  mentioned  may  appear  rather  dis¬ 
couraging,  and  one  is  naturally  about  to  inquire  what  it  will  all 
cost  and  what  may  be  reasonably  expected  in  the  way  of  profits. 
Reliable  statistics  bearing  on  these  questions  are  not  numerous. 
Test  anyone  should  have  too  high  expectations  the  statement 
may  be  safely  made  that  there  are  no  millionaires  known  at  pres¬ 
ent  who  have  derived  their  wealth  from  cranberry  growing. 
Some  data  have  been  collected  in  Wisconsin*  which  may  be  taken 
as  a  fair  example  of  what  may  be  expected  with  proper  equip¬ 
ment  and  management.  Following  is  a  statement  of  the  mini¬ 
mum  and  maximum  cost  per  acre  of  establishing  a  bog : 
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Data  Showing  Costs  for  an  Acre  of  Cranberry  Bog. 


Clearing  land . . . $  5  to  $  75 

Scalping,  picking  up,  and  constructing  dams .  35  to  75 

Ditching . . .  15  to  30 

Flumes:  Material  .  7  to  20 

Labor  .  5  to  15 

Sanding,  3  inches  deep  (12J4  to  25  cents  per  cu.  yd.) .  50  to  100 

Vines  . 65  to  250 

Planting  .  15  to  30 


$197  to  $595 

This  shows  that  the  cost  usually  ranges  from  $200  to  $600 
per  acre,  depending  largely  on  the  land  clearing  necessary,  the  size 
and  area  of  the  bog,  and  the  availability  of  sand  and  other  ma¬ 
terials. 

In  regard  to  possible  profits  the  data  following  are  also  de¬ 
rived  from  Wisconsin*  from  the  report  of  a  bog  of  6  acres  which 
had  been  under  clean  cultivation.  The  figures  represent  the  aver- 
■age  for  four  years,  and  are  as  follows : 

Data  Showing  Profits  From  a  Cranberry  Bog. 


Yield  in  barrels,  per  acre,  average .  94 

Price  per  barrel  f.  o.  b.  shipping  point . $  7.50 

Gross  earnings  per  acre .  728.33 

Net  earnings  per  acre,  counting  $2.50  per  barrel  as  cost 

of  production  .  493.33 


A  good  cranberry  bog  under  proper  condition  and  treatment 
should  produce  an  average  crop  of  50  to  100  barrels  per  acre. 
The  prices  usually  fluctuate  between  $5.50  and  $7.50  per  barrel. 
The  cost  of  production  usually  ranges  between  $2.50  and  $3  per 
barrel.  $100  to  $300  per  acre  net  is  a  reasonable  expectation 
under  good  conditions  and  management.  Of  course,  one  some¬ 
times  hears  stories  of  $1,000  having  been  cleared  from  an  acre 
of  cranberries,  and  under  exceptional  circumstances  in  an  ex¬ 
ceptional  year  such  a  profit  might  perhaps  be  realized,  but  can¬ 
not  be  reasonably  expected  or  made  the  basis  of  undertaking  the 
cranberry  business. 

*Malde,  O.  G.,  Cranberry-bog  construction  for  Wisconsin :  Bull.  213,  Wis¬ 
consin  Agri.  Exp.  Sta.,  1911. 

*Malde,  O.  G.,  Cranberry-bog  management  for  Wisconsin:  Bull.  219, 
Wisconsin  Agri.  Exp.  Sta.,  1912. 
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THE  PRODUCTION  OF  PEAT  IN  1913. 


By  Charles  A.  Davis. 

Introductory.  The  peat  deposits  of  the  United  States  form 
one  of  the  most  important  of  the  undeveloped  resources  of  the 
country.  Peaty  swamps  cover  in  the  aggregate  large  areas  in  the 
region  east  of  the  97th  meridian  and  north  of  the  Ohio  River; 
they  occur  also  along  the  Atlantic  coast  as  far  south  as,  and  in¬ 
cluding,  Florida.  On  the  Pacific  coast  peat  beds  have  been  re¬ 
ported  from  southern  California  northward  to  the  Canadian 
boundary.  These  potentially  valuable  swamp  lands  have  at¬ 
tracted  the  attention  for  some  years  past  of  those  people  who 
have  followed  the  progress  that  has  been  made  in  Europe  in  ex¬ 
tending  the  use  of  peat  for  fuel  and  for  various  other  purposes, 
but  only  in  a  limited  degree  and  in  a  more  or  less  speculative,  or 
often  purely  academic  way. 

The  extent  of  the  peat  deposits  of  the  United  States  is  not 
yet  well  known.  Little  systematic  search  for  peat  has  been  un¬ 
dertaken,  but  from  what  has  been  done  it  seems  probable  that  a 
large  percentage  of  the  swamps  and  bogs  that  occur  throughout 
the  glaciated  region  of  the  country  and  on  the  poorly  drained 
parts  of  the  Atlantic  coastal  plain  contain  more  or  less  peat  of 
commercial  value.  A  larger  percentage  of  the  swamps  of  the 
extreme  northern  part  of  the  country  along'  the  Canadian  border 
will  undoubtedly  be  found  to  contain  peat  of  commercial  value 
than  in  those  of  the  coastal  plain  region.  In  all  cases,  however, 
where  peat  is  sought,  swamp  land  should  be  examined  in  at¬ 
tempting*  to  locate  deposits  of  this  important  raw  material. 

The  most  extensive  use  of  peat  in  Europe  has  been  for  fuel. 
Most  of  the  attempts  to  utilize  peat  deposits  in  the  United  States 
also  have  aimed  at  the  development  of  the  deposits  as  sources  of 
fuel.  A  chief  reason  for  this  has  probably  been  the  fact  that  the 
best  peat  deposits  in  the  United  States  lie  almost  entirely  outside 
of  the  region  of  occurrence  of  known  workable  coal  fields,  and  in 
regions  where  the  climate  is  so  severe  that  there  is  need  for  large 
supplies  of  fuel  for  domestic  purposes.  In  the  same  region  there 
is  also  a  constantly  growing  demand  for  cheap  fuel  for  manufac¬ 
turing. 
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The  States  in  which  the  largest  areas  of  swamp  land  are 
known  to  exist  are  Minnesota,  Wisconsin,  Michigan,  and  the 
northern  parts  of  the  States  immediately  south  of  them,  and  New 
York,  the  New  England  States,  Pennsylvania,  New  Jersey,  and 
the  States  south,  especially  in  a  narrow  strip  which  lies  along  the 
Atlantic  border  where  the  land  is  flat,  poorly  drained,  and  has  a 
large  annual  rainfajl.  The  fact  that  all  these  States,  with  the  ex¬ 
ception  of  northern  Illinois,  Indiana,  Ohio,  and  Pennsylvania,  re¬ 
ceive  their  fuel  supplies  from  rather  distant  coal  fields,  largely  by 
rail,  has  made  fuel  costly,  especially  in  the  past  few  years',  and 
many  attempts  have  been  made  to  convert  peat  into  fuel,  both  for 
domestic  use,  and,  to  some  extent,  for  manufacturing  purposes. 
Up  to  the  present  time,  however,  practically  none  of  these  at¬ 
tempts  at  the  production  of  a  serviceable  fuel  from  peat  has  been 
commercially  successful. 

It  does  not  seem  necessary  in  this  place  to  go  into  the  details 
of  the  causes  of  failure,  but  the  whole  matter  may  be  summed  up 
by  stating  that  the  lack  of  success  has  seemingly  not  been  caused 
by  the  peculiarities  of  the  peat  fuel  itself,  because  in  practically 
every  case  where  the  material  has  been  offered  for  sale  it  has 
found  a  ready  market  and  has  been  sold  at  prices  which,  although 
less  than  those  paid  for  other  fuels,  were  ample  to  have  made  the 
manufacture  of  the  material  remunerative.  Although  this  has 
been  the  history  of  peat-fuel  production  in  the  United  States, 
European  countries  where  peat  is  abundant  have  been  increasing 
its  production  and  use  both  for  domestic  use  and  for  power  pro¬ 
duction,  until  at  the  present  time  there  are  probably  between 
15,000,000  and  20,000,000  tons  of  peat  fuel  produced  and  used 
annually  in  the  countries  of  northern  Europe.  Because  of  this 
steady  increase  in  the  use  of  peat  for  fuel,  as  well  as  for  other 
pairposes,  in  European  countries,  and  also  because  of  the  improve¬ 
ments  constantly  being  made  there  in  methods  of  recovery  and 
use  which  are  adapted  to  utilization  on  a  large  scale,  and  because 
our  peat  deposits  in  the  United  States  arc  not  only  neglected  but 
also  often  are  wastefully  burned  to  remove  the  peat  from  the  sur¬ 
face  of  the  ground,  a  brief  review  of  the  methods  in  use  in  north¬ 
ern  Europe  for  producing  and  economically  using  peat  for  fuel 
may  not  be  out  of  place  here. 

Methods  Now  in  Use  for  Producing  Peat  Fuel.  The  oldest 
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and  simplest  method  of  preparing  peat  for  fuel  is  that  still  ex¬ 
tensively  employed  by  the  peasantry  of  Ireland  and  other  coun¬ 
tries  of  northern  Europe.  The  peat  deposit  is  drained  as  thor¬ 
oughly  as  possible  by  open  ditches,  after  which  a  special  type  of 
spade  is  used  to  cut  the  peat  out  from  the  beds  in  the  form  of 
bricks.  The  brick-shaped  blocks  thus  formed  are  laid  out  on  the 
surface  of  the  bog  and  dried  by  exposure  to  the  sun  and  wind. 
Peat  fuel  made  in  this  way  is,  however,  very  easily  broken  and 
very  bulky,  consequently  transporting  it  to  a  distance  from  the 
locality  where  it  is  made  does  not  pay,  and  the  method  is  adapted 
only  to  small  local  production  and  consumption.  Peat  fuel  re¬ 
covered  in  this  way  is  called  cut  peat. 

A  second  method,  by  which  a  much  more  satisfactory  prod¬ 
uct  is  obtained,  is  that  which  is  coming  into  general  use  wherever 
the  peat  fuel  is  made.  The  method  is  simple,  and,  to  a  certain  ex¬ 
tent,  resembles  that  just  described,  but  differs  from  it  in  that  the 
peat  is  reduced  to  a  pulp  by  suitable  machinery  before  being 
formed  into  bricks.  The  processes  and  machinery  for  pulping 
and  handling  the  raw  peat  have  been  greatly  improved  during  the 
past  10  years,  until  at  the  present  time,  the  necessary  processes 
of  digging,  conveying,  reducing  to  pulp,  and  spreading  the  pulp 
on  the  drying  grounds  are  all  mechanical  and  are  carried  on  by 
machines  which  work  together  and  are  all  operated  by  a  single 
portable,  and  generally  self-propelling,  engine. 

The  most  serious  difficulty  that  has  operated  against  the  pro¬ 
duction  and  use  of  peat  as  fuel  is  the  fact  that,  as  it  lies  in  the 
bog,  it  contains  about  90  per  cent  of  water.  Long  experience  has 
shown  that  this  water  content  can  not  be  reduced  below  80  per 
cent,  even  by  most  careful  and  thorough  draining;  consequently, 
in  the  production  of  air-dried  peat,  a  form  in  which  it  is  actually 
used  as  fuel,  and  in  which  it  contains  from  10  to  25  per  cent  of 
moisture,  from  8  to  10  tons  of  raw  material  must  be  handled  to 
produce  a  single  ton  of  salable  fuel,  the  exact  quantity  depend¬ 
ing  on  the  actual  water  content.  Thus  the  charges  for  excavat¬ 
ing,  transporting,  reducing  to  pulp,  and  spreading  and  drying  the 
raw  material  must  be  all  charged  against  the  small  proportion  of 
the  total  quantity  represented  by  the  dry  product.  Even  if  this 
charge  is  small  per  ton,  the  fact  that  it  must  be  multiplied  by  at 
least  eight  makes  it  a  formidable  matter  in  estimating  the  cost 
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of  the  final  product,  which,  to  be  commercially  profitable,  must 
be  sold  at  a  low  price. 

After  the  peat  deposit  is  ready  to  work,  the  processes  of  peat- 
fuel  production  reduced  to  the  lowest  possible  terms  are:  (1)  dig¬ 
ging,  (2)  elevating  and  transporting  to  the  macerating  machin¬ 
ery,  (3)  pulping  or  maceration,  (4)  forming  the  pulp  and  spread¬ 
ing  it  in  some  Vvay  so  that  it  may  be  quickly  and  thoroughly 
dried,  (5)  tending  the  material  during  the  process  of  drying,  and 
(6)  gathering  and  storing.  In  five  of  these  operations  first 
named,  8  to  10  times  the  weight  of  the  salable  material  must  be 
handled  in  the  form  of  water,  which  is  eliminated  in  the  course  of 
drying.  Hence,  the  less  this  waste  material  is  handled  and  the 
shorter  distances  and  more  directly  it  is  transported,  the  greater 
the  chance  of  final  profit  when  the  fuel  that  is  the  result  of  all 
the  operations  is  ready  for  the  market. 

These  facts  have  led  to  a  large  amount  of  experimental  work 
on  the  part  of  mechanical  engineers  and  other  practical  and 
trained  men  abroad,  and,  to  a  somewhat  less  extent,  in  the  United 
States  and  Canada. 

Within  the  three  years  just  past  there  have  been  several  very 
compact  and  powerful  machines,  or  better,  combinations  of  ma¬ 
chines,  developed  which  are  self-moving  and  operate  directly  on 
the  surface  of  the  bog.  In  this  way  the  inventors  claim  to  elim¬ 
inate  all  needless  transportation  of  the  wet  material  with  its  high 
percentage  and  great  weight  of  waste  water.  These  machines 
combine  digging,  macerating,  and  spreading  devices  in  such  a 
way  that,  until  the  wet,  thoroughly  pulped  peat  is  spread  in  brick 
form  on  the  surface  of  the  bog,  or  on  other  drying  grounds  to  dry, 
there  is  no  break  in  its  forward  movement.  The  several  types  of 
automobile  machines,  or  plants,  that  are  in  use  have  been  devel¬ 
oped  independently,  and  although  they  present  fundamental  like¬ 
nesses  in  their  construction,  each  of  them  attains  in  a  practical 
and  simple  way  the  same  end,  namely,  it  digs,  moves,  pulps,  and 
takes  to  the  drying  grounds  large  quantities  of  raw  material  with 
a  small  outlay  of  power  and  manual  labor  compared  with  that 
formerly  used  to  attain  the  same  actual  tonnage  of  final  product. 
Peat  fuel  prepared  as  described  is  called  machine  peat. 

Pressing  Water  from  Peat.  It  has  long  been  realized  by 
those  who  have  given  the  matter  attention  that  it  is  highly  de- 
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sirable  to  avoid  the  uncertainties  inherent  in  the  method  of  dry¬ 
ing  that  requires  spreading  in  the  open  air,  because  weather  and 
climatic  conditions  limit  the  production.  The  most  certain  solu¬ 
tion  of  the  problem  seemed  to  be  the  invention  of  some  form  of 
mechanical  device  for  ridding  the  peat  of  water.  With  this  in 
view,  for  more  than  fifty  years  there  have  been  attempts  made  to 
invent  presses  having  capacity  and  power  enough  to  remove  the 
water  from  peat  on  a  commercial  scale  by  mechanical  pressure. 
During  this  time,  about  every  form  of  press  that  could  be  de¬ 
vised  has  been  given  experimental  or  even  commercial  trials,  but 
without  any  commercial  success  up  to  the  present  time. 

The  difficulties  that  have  been  encountered  have  in  part  been 
due  to  the  peculiar  capacity  that  the  peat  itself  has  for  holding  the 
water  that  is  a  part  of  it,  as  it  lies  in  the  bog.  This  water  is  held 
in  at  least  three  ways,  as  follows  :  First,  mechanically  mixed  with 
the  particles  of  vegetable  matter  that  make  up  the  solid  matter 
of  the  peat.  This  water  is  termed  by  some  writers,  “free  water.” 
Second,  the  water  is  held  in  the  minute  cavities  in  and  between 
the  cells  and  fibers  of  the  vegetable  structures  that  the  processes 
of  decay  have  not  thoroughly  broken  down.  This  water  is  held 
in  the  peat  by  capillarity  and  is  more  difficult  to  remove  by 
pressure  than  the  free  water.  Third,  a  certain  percentage  of  the 
water  which  is  present  in  the  peat  is  held  in  the  vegetable  matter 
itself,  in  the  walls  of  the  cells,  fibers  and  tissues.  This  water  is 
probably  chemically  combined  with  the  fundamental  organic  sub¬ 
stances  of  which  the  vegetable  matter  is  composed'.  Water  in 
such  combination  cannot  be  removed  by  pressure,  at  least  not 
until  the  chemical  substances,  of  which  it  is  a  part,  are  decom¬ 
posed,  but  can  only  be  dried  from  the  substances  with  which  it 
is  combined.  There  is  also  a  fourth  way  in  rvhich  water  may  be 
combined,  and  doubtless  is  in  most  kinds  of  peat ;  this  is  what 
may  be  termed  collodial  water,  and  is  seemingly  in  combination 
with  the  substances  with  which  it  is  associated.  This  water,  in 
v  hatever  percentage  it  may  be  present,  seemingly  is  never  re¬ 
moved  by  pressure,  but  must  be  removed  by  destroying  the  bonds 
by  which  it  is  combined  with  the  organic  matter.  This  destruc¬ 
tion  can  be  brought  about  by  heat  or  by  evaporation,  but  the 
assumed  union  is  not  destroyed -by  pressure  alone. 

During  the  year  1913,  reports  were  received  from  Europe  of 
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the  development  of  a  press  which,  although  it  has  not  yet  been 
thoroughly  tested  on  a  commercial  scale,  seemingly  has  made  a 
considerable  reduction  of  the  water  content  of  a  number  of  kinds 
of  peat  on  an  experimental  scale.  The  results  reported  were  such 
as  to  warrant  the  farther  development  of  the  press  to  determine 
its  value  when  tried  with  many  kinds  of  peat,  and  late  in  1913  a 
small  machine,  of  a  size  adapted  to  commercial  production,  was 
finished  and  tested  under  conditions  similar  to  those  found  in 
commercial  operations.  It  is  claimed  for  this  press  that,  although 
it  has  a  large  capacity,  it  will  be  very  cheaply  operated  and  will 
require  little  power.  It  reduces  the  water  content  of  the  material 
which  is  pressed  to  less  than  60  per  cent.  At  the  same  time  this 
press  was  being  built,  two  machines  were  being  constructed  for 
the  same  purpose,  but  entirely  independently,  in  the  United 
States.  No  reports  have  been  received  from  tests  of  these  Amer¬ 
ican  machines. 

Briquetted  Peat.  Peat  that  has  been  thoroughly  dried  and 
reduced  to  a  powder  can  be  successfully  briquetted  without  a 
1  under,  much  as  the  brown  coals  are  briquetted  in  various  Euro¬ 
pean  countries.  The  heavy,  thoroughly  decomposed  black  peats 
are  better  for  briquetting  than  the  light-colored  and  bulky  brown 
peats,  but  with  a  suitable  press  and  with  well-dried  material, 
briquetting  is  practicable  for  almost  any  kind  of  peat,  although 
the  lighter  kinds  do  not  make  as  good  briquets  as  those  of  greater 
specific  gravity. 

Briquetting  as  a  means  to  make  peat  fuel  that  could  be  suc¬ 
cessfully  transported  was  attempted  early  in  the  history  of  the 
process  in  various  parts  of  Europe,  especially  in  Germany  and 
Holland,  where  brown-coal  briquets  were  received  with  enthusi¬ 
asm  by  the  consumers  of  fuel.  For  various  reasons,  however,  at 
the  present  time,  but  a  single  peat-briquet  factory  is  known  to  be 
in  operation  in  Europe.  A  chief  cause  of  the  lack  of  success  in 
several  of  the  peat-briquetting  enterprises  of  Germany  was  the 
difficulty  in  procuring  enough'  dry  peat  to  keep  the  briquetting 
plant  in  operation  at  full  capacity  for  a  sufficient  number  of  days 
in  the  year  to  make  the  output  of  the  plant  normal.  To  prepare  it 
for  briquetting,  the  peat  has  to  be  handled  much  as  it  does  in  the 
production  of  machine  peat  until  it  is  air  dry ;  after  it  has  reached 
as  nearly  as  possible  the  air-dried  state,  the  bricks  are  gathered, 
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crushed  or  ground  into  powder,  and  artificially  dried  in  mechan¬ 
ical  driers  to  a  moisture  content  which  has  been  found  by  experi¬ 
ment  to  be  the  optimum  for  the  given  peat  and  locality.  After 
the  powdered  peat  has  been  dried  and  cooled,  the  briquetting  is 
done  by  special  presses  which  are  designed  for  the  material  which 
is  to  be  briquetted.  The  briquetting  plant  is  much  more  costly 
than  the  plant  for  producing  air-dried  machine  peat.  Some  of  the 
earlier  peat-fuel  factories  established  in  the  United  States  were 
briquetting  plants,  and  these,  without  exception,  were  unsuc¬ 
cessful,  never  having  reached  the  productive  stage. 

Peat  Powder.  In  1911  it  was  announced  from  Sweden  that 
peat  powder  was  being  produced  on  a  large  scale  in  a  single  plant 
at  Back,  the  processes  of  preparing  the  material  for  use  being  al¬ 
most  identical  in  principle  to  those  used  in  making  briquets,  the 
only  difference  being  that  after  the  peat  powder  had  been  thor¬ 
oughly  dried  it  was  burned  and  was  not  briquetted.  Peat  in  pow¬ 
dered  form  and  consumed  in  proper  burners  makes  a  very  effi¬ 
cient  fuel,  and  the  factory  at  which  it  is  produced  in  Sweden  is 
reported  to  be  turning  out  10,000  to  12,000  tons  of  dry  peat  pow¬ 
der  per  annum.  It  is  also  reported,  as  the  result  of  carefully  con¬ 
ducted  tests,  that  peat  fuel  in  this  form  is  nearly  as  efficient,  ton 
for  ton,  as  the  best  English  coal  and  that  the  cost  to  the  con¬ 
sumer  is  considerably  less.  Late  reports  indicate  that  peat  pow¬ 
der  has  been  successfully  used  in  railroad  locomotives  as  well  as 
in  boiler  furnaces  of  the  ordinary  stationary  plant.  Peat  powder 
has  also  been  used  to  some  extent  in  the  reduction  of  iron  from  its 
ores,  and  in  other  ways. 

Peat  Coke  or  Charcoal.  Peat,  when  thoroughly  macerated 
and  formed  into  thoroughly  dried  bricks,  can  be  reduced  to  coke 
or  charcoal  by  heating  to  high  temperatures  in  properly  con¬ 
structed  retorts.  The  residue  obtained,  although  called  peat 
coke,  is  not  a  true  coke,  but  a  charcoal,  in  that  there  is  no  fusion 
of  particles  or  masses  of  the  original  peat.  If  the  quality  of  the 
peat  is  good,  the  charcoal  partakes  of  some  of  the  characteristics 
of  coke  ;  it  is  hard  and  tough,  withstanding  considerable  more 
pressure  than  ordinary  wood  charcoal  and  possessing  all  of  the 
valuable  properties  for  metallurgical  work  which  wood  charcoal 
l]as.  The  modern  method  of  coking  peat  involves  the  use  of 
large,  vertical,  iron  and  masonry  retorts,  designed  and  fitted  for 
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the  recovery  of  by-products  that  result  from  the  condensation  of 
the  gases  formed  by  the  action  of  the  heat  on  the.  peat.  These 
by-products  are:  Fuel  gas,  which  may  be  used  for  continuing 
the  coking  process  after  it  is  once  started,  or  for  running  gas  en¬ 
gines  or  any  other  purpose  for  which  gas  may  be  used ;  the 
more  easily  condensible  gases  yield  ammonia,  which  is  generally 
recovered  as  the  sulphate;  acetic  acid,  which  is  obtained  from  the 
tar  water,  as  it  is  called  ;  acetone,  and  a  certain  amount  of  methyl 
alcohol.  The  heavier  tars  which  are  obtained  from  the  gases 
given  off  by  the  retorts  may  be  made  to  yield  illuminating  and 
lubricating  oils,  creosote,  and  other  similar  products,  paraffin, 
and  a  dense,  heavy  substance  closely  resembling  asphaltum,  and 
having  the  same  commercial  uses  as  that  substance.  In  other 
words,  all  of  those  products  may  be  obtained  that  are  recoverable 
from  the  dry  distillation  of  wood.  The  successful  operation  of  a 
peat-coking  plant  on  a  commercial  scale  depends  chiefly  upon  the 
quantity  and  quality  of  the  air-dried  machine-peat  bricks  that 
can  be  made  in  the  locality  where  the  plant  is  situated.  In  order 
to  get  the  best  quality  of  coke  the  peat  used  must  be  low  in  min¬ 
eral  matter  or  ash,  and  in  sulphur,  and,  after  maceration,  must 
dry  into  dense,  hard  bricks.  The  cost  of  installing  and  operating 
a  plant  for  the  production  of  peat  coke  is  high. 

Producer  Gas  from  Peat.  During  the  past  ten  years  there 
has  been  great  progress  made  in  England,  Germany,  and  Russia 
in  the  extent  to  which  low-grade  fuels  are  used  in  gas  producers 
of  different  kinds.  Among  other  fuels  of  the  bituminous  class 
that  have  been  thoroughly  tried  and  proven  successful  in  com¬ 
mercial  operations  is  peat.  This  fuel  has  been  successfully  used 
not  only  in  small  installations  in  the  European  countries  men¬ 
tioned,  but  air-dried  peat  bricks  also  form  the  sole  fuel  employed 
in  large  central  electric  power  plants.  The  most  noteworthy  of 
these  are  at  Schweger-Moor,  near  Osnabriick,  in  northwestern 
Germany,  and  two  in  Italy,  where  plants  developing  as  much  as 
4,000  horsepower  have  been  in  commercial  operation  for  some 
years.  These  plants  develop  producer  gas  by  the  Mond  system, 
by  which,  in  addition  to  the  gas  generated  from  the  peat,  am¬ 
monia,  in  the  form  of  sulphate,  is  recovered  to  a  very  profitable 
extent  in  cleansing  the  gas.  Profitable  ammonia  recovery  from 
producer  gas  depends  on  the  fact  that  peat,  as  compared  with 
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coal,  contains  a  relatively  high  percentage  of  combined  nitrogen, 
from  which  ammonia  is  formed  during  distillation.  It  is  now 
possible  by  the  improved  methods  of  recovery  developed  in  the 
past  few  years  to  recover  as  ammonia  as  much  as  70  or  even  80 
per  cent  of  the  entire  quantity  of  combined  nitrogen  in  the  fuel. 
This,  with  a  percentage  of  nitrogen  equal  to  1^  per  cent  of  the 
total  dry  weight  of  the  peat,  yields  enough  sulphate  of  ammonia 
to  pay  for  running  the  entire  plant,  leaving  the  gas  free  for  what¬ 
ever  use  it  may  be  put  to.  It  will  thus  be  seen  that  this  is  a  most 
important  way  of  utilizing  peat  as  a  source  of  power,  the  chief  if 
not  the  only  drawback  being  the  difficulty  of  procuring  enough 
dry  fuel  to  successfully  run  the  producer-gas  plant  to  its  capacity. 
This  difficulty,  if  modern  methods  of  handling  the  raw  material 
are  used,  should  not  exist,  as  it  is  perfectly  possible  to  keep  the 
gas-producer  plant  fully  supplied  with  satisfactory  material 
throughout  the  year  by  taking  the  precaution  to  plan  peat-fuel 
production  on  the  right  scale  to  allow  for  unfavorable  seasons. 

Peat  as  Fuel  for  Steam  Plants.  There  now  seems  no  ques¬ 
tion  but  that  it  is  entirely  practicable  to  use  peat  as  a  fuel  for 
steam  boilers  when  it  is  located  where  there  is  a  market  for 
power,  if  the  boilers  used  have  furnaces  properly  designed  for 
this  particular  type  of  fuel.  In  northern  Germany,  at  the  Wies- 
moor,  near  Aurich,  there  is  a  very  large  central  electric  power 
station  entirely  fired  by  peat  fuel,  distributing  electricity  over  a 
radius  of  some  25  miles,  and  reported  to  be  entirely  successful 
from  every  point  of  view.  Moreover,  in  the  reg'ions  of  Germany 
where  brown  coal  is  mined,  it  is  common  practice  to  burn  the 
raw,  unconsolidated  fuel  as  it  comes  from  the  mines,  containing 
as  high  as  60  per  cent  moisture,  under  boilers  having  furnaces 
and  grates  of  special  construction.  This  fuel  is  only  slightly  dif¬ 
ferent  in  appearance  and  physical  structure  from  half-dry,  un¬ 
treated  peat,  and  if  the  brown  coal  is  successfully  used  there  is 
no  reason  apparent  why  partly  dried,  crude  peat  could  not  be 
used  to  nearly  as  good  advantage  for  generating  steam  if  the 
boiler  furnaces  and  grates  are  correctly  designed. 

The  utilization  of  this  type  of  fuel  in  some  of  the  manufac¬ 
turing  regions  of  this  country  would  materially  improve  the  fuel 
situation  in  such  districts.  There  would  seemingly  be  no  diffi¬ 
culty  in  procuring  a  sufficient  supply  of  the  right  sort  of  fuel  as 
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soon  as  the  demand  for  it  is  made.  However,  in  the  present 
state  of  our  fuel  markets,  it  is  -not  to  be  expected,  of  course,  that 
a  large  plant  will  be  erected  in  the  vicinity  of  a  peat  bog,  in  the 
hope  that  some  one  will  establish  a  peat-fuel  industry  to  supply 
its  needs.  It  would  be  necessary,  in  developing  a  plant  of  this 
type,  to  begin  by  making  provision  to  dig  and  dry  the  necessary 
fuel  and  have  it  ready  for  use  when  the  plant  should  be  completed. 
With  the  machinery  and  methods  already  developed  and  in  use, 
there  seems  to  be  no  doubt  but  that  such  a  plant  could  be  easily 
established  for  commercially  using  either  steam  or  gas  engines. 

Peat  Fuel  in  Special  Industries.  From  Russia,  in  districts 
where  coal  and  petroleum  are  now,  or  have  recently  become,  very 
high  in  price  as  compared  with  the  recent  past,  it  has  been  re¬ 
ported  during  the  past  year  that  machine  peat  has  been  success¬ 
fully  used  in  glass-rpaking  factories.  The  reports  also  indicate 
that  such  factories  have  been  able  to  sustain  themselves  against 
competition  in  other  districts  because  of  the  low  price  at  which 
their  fuel  could  be  obtained  and  because  of  the  satisfactory  re¬ 
sults  obtained  by  the  use  of  this  fuel.  Peat  fuel  and  the  gas  ob¬ 
tained  from  it  have  also  been  reported  as  being  used  in  glass 
making  in  parts  of  Germany. 

It  has  long  been  the  custom,  in  parts  of  Germany  and  Rus¬ 
sia  where  peat  is  abundant,  to  use  it  in  foundry  work,  as  the  fuel 
obtained  from  peat  is  very  free  from  sulphur  and,  when  thor¬ 
oughly  dry,  and  fired  in  properly  constructed  furnaces,  gives  a 
good  melting  heat.  Producer  gas  from  peat  is  used  in  foundry 
work  in  some  German  localities.  From  Sweden,  reports  have 
been  received  of  the  successful  use  of  peat  powder  in  the  reduc¬ 
tion  of  iron  and  other  metals  from  the  ores,  and  also  in  subse¬ 
quent  processes  of  refining.  Peat  coke  or  charcoal  has  an  ex¬ 
tensive  use  in  steel  making  in  which  a  particularly  high  quality 
of  material  is  desired.  This  special  use  consumes  practically  all 
of  the  peat  charcoal  manufactured  in  Europe. 

Other  Commercial  Uses  of  Peat  in  Europe.  During  the  past 
year  reports  have  been  received  again  that  the  demand  for  the 
coarser  and  less  decomposed  types  of  peat  for  bedding  for  horses 
and  cattle  has  largely  increased.  Some  of  the  factories  at  which 
this  material  is  prepared  and  baled  have  more  than  doubled 
their  capacity  in  order  to  meet  the  constantly  increasing  demand 
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tor  their  output.  The  finer  material  obtained  in  the  course  of 
shredding  and  sorting  the  raw  cut  peat  blocks  from  which  litter 
is  made  is  sold  under  the  name  “peat  mull"  for  packing  material 
for  glassware,  perishable  fruits,  etc.  To  a  somewhat  less  extent 
the  mull  finds  a  market  as  a  medium  for  mixing  with  and  absorb¬ 
ing  liquid  foodstuff's,  such  as  beet  sugar  molasses,  the  mixture 
making  a  good  and  easily  fed  stock  food  popular  as  a  fattening 
ration  for  all  kinds  of  live  stock.  Other  and  more  digestible 
materials,  however,  are  being  substituted  in  some  parts  of  Eu¬ 
rope  for  the  peat  mull,  but  as  packing  material  its  use  is  reported 
to  be  increasing. 

The  Use  of  Peat  in  the  United  States  in  1913.  As  already 
stated,  peat  has  much  less  use  in  the  United  States  than  its  mer¬ 
its,  judged  by  what  has  been  accomplished  in  Europe,  would 
seem  to  demand.  The  production  of  peat  fuel,  during  the  calen¬ 
dar  year  1913,  was  entirely  insignificant  so  far  as  can  be  learned. 
The  men  who  in  previous  years  had  made  small  amounts  of 
machine  peat  reported  that,  for  one  reason  or  another,  their  pro¬ 
duction  had  been  discontinued  in  the  summer  of  1913. 

There  were  no  new  fuel  plants  at  work,  so  far  as  known.  It 
may  be  stated,  however,  that  there  were  in  the  course  of  con¬ 
struction  experimental  peat-fuel  plants  in  various  parts  of  the 
•country,  which  their  builders  expected  to  have  in  operation  dur¬ 
ing  the  season  of  1913,  but  on  account  of  unavoidable  delays 
these  anticipations  were  not  fulfilled.  These  peat-fuel  enterprises 
will  doubtless  be  developed  another  year. 

Fertilizer  Filler  and  Fertilizers.  As  in  past  years,  peat  was 
produced  in  larg-er  quantities  for  fertilizer  filler  and  fertilizers 
than  for  all  other  purposes  combined.  So  far  as  can  be  learned, 
this  use  of  peat  is  peculiar  to  the  United  States  and  seemingly  its 
continuance  here  has  been  possible  because  the  peats  used  for  the 
purpose  are  rich  in  combined  nitrogen  and  are  thoroughly  de¬ 
composed.  The  Avhole  number  of  plants  for  the  manufacture  of 
these  materials  was  less  than  in  1912,  as  some  of  those  operated 
in  that  year  had  suspended  operations  in  1913.  The  chief  causes 
of  the  closing  of  these  plants  seem  to  have  been  a  very  unfavor¬ 
able  drying  season  combined  with  the  low  price  at  which  their 
output  had  been  ‘'ontracted  for  previous  to  the  beginning  of  the 
operating  season 
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All  told,  there  were  in  1913  7  plants  reporting  the  produc¬ 
tion  and  sale  oi  peat  for  fertilizer  and  similar  uses,  instead  of  11, 
as  in  1912.  Of  the  7  that  actually  operated  in  1913  only  2  were 
carried  on  by  the  same  firms  included  in  the  list  of  1912.  It  may 
be  stated  in  explanation,  however,  that  one  large  producer  of  the 
previous  year  was  rebuilding  its  plant,  which  had  been  destroyed 
by  fire ;  another  company  had  sold  its  factory,  so  that  the  pro¬ 
duction  appears  as  from  new  owners.  There  were  4  new  plants 
established  in  1913,  all  of  which  began  production  so  late  in  the 
season  that  their  output  was  much  below  their  possible  capacity, 
although  all  of  these  new  plants  reported  satisfactory  market 
conditions.  The  older  plants  reported  some  increased  production 
for  the  year.  The  7  factories  making  peat  fertilizer  products  in 
1913  were  located  by  States  as  follows: 

Illinois,  2;  Indiana,  1  (1  additional  rebuilding);  Massachu¬ 
setts,  New  Jersey,  Pennsylvania,  and  Florida,  1  each. 

The  total  production  of  peat  for  fertilizer  uses  reported  for 
1913  was  28,460  tons,  valued  at  $169,600.  The  average  selling 
price  reported  was  $5.95  per  ton,  ranging  from  $5  to  $6  per  ton, 
for  carload  lots  shipped  in  bulk,  to  $8  per  ton  when  sold  in  small 
lots  shipped  in  burlap  bags.  The  sales  for  fertilizer  filler  are  re¬ 
ported  to  be  made  on  the  basis  of  the  nitrogen  and  moisture  con¬ 
tents  of  the  kiln-dried  peat.  When  sold  directly  for  fertilizer  the 
peat  is  sold  in  the  “sun-dry”  state,  either  with  or  without  the 
addition  of  mineral  salts. 

Stock  Food.  A  considerable  quantity  of  kiln-dried  peat  was 
■sold  as  the  absorbent  for  mixing  with  liquid  foodstuffs,  espe¬ 
cially  refuse  molasses  for  feeding  to  stock  being  fattened 
for  market.  It  is  reported  by  many  users  of  this  type  of  food 
that  they  got  excellent  results  from  its  use,  which  seems  to  be 
Increasing  in  parts  of  the  country  where  sugar  is  made  or  re¬ 
fined.  The  production  and  sale  of  peat  for  this  use  was  reported 
at  4,800  tons,  valued  at  $27,600. 

Paper  Stock.  The  one  factory  in  the  country  where  peat  is 
known  to  be  used  in  paper  making  was  being  enlarged  and  ex¬ 
tensively  remodeled  and  was  not  in  operation  during  the  greater 
part  of  1913.  This  work  was  continued  until  late  in  the  fall,  and 
no  report  of  the  use  of  peat  during  the  year  has  been  received. 
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Stable  Litter.  There  was  no  production  of  peat  for  stable 
litter  in  the  United  States  during  1913,  but  about  the  usual  quan¬ 
tity  was  imported  from  Holland,  which  has  been  for  many  years 
the  source  of  supply  for  such  as  this  material  as  is  used  in  the 
United  States.  This  material  is  imported  and  sold  under  the 
name  of  “peat  moss.”  The  quantity  brought  into  the  country 
was  9,966  metric  tons,  or  10,983  short  tons,  valued  at  $55,719. 

Summary  of  Peat  Production  in  1913.  The  following  sum¬ 
mary  gives  the  quantity  of  peat  products  made  and  used  in  the 
United  States  in  1913,  so  far  as  these  have  been  reported : 


Production  and  Consumption  of  Peat  in  the  United  States  in 

1913,  in  Short  Tons. 


Fertilizer 
Stock  food  .  . 
Stable  litter  . 


Production. 
Quantity  Value 
28,460  ‘  $169,600 
4,800  27,600 


33,260  $197,200 


Imports. 
Quantity  Value 


10,983  $55,719 


10,983  $55,719 


Total. 

Quantity  Value 
28,460  $169,600 

4,800  27.600 

10,983  55,719 


43,543  $248,919 


A  HISTORY  OF  ATTEMPTS  TO  PRESS  WATER  FROM 
PEAT  AND  RECENT  RESULTS  THEREIN. 


Civil  Engineer  M.  Ziegler,  Friedenau,  Germany. 

( From  the  Proceedings  of  the  Seventh  Meeting  of  the  German 

General  Moor  Commission.  Translated  by  G.  A.  Dye, 
Washington,  D.  C.) 

More  than  sixty  years  ago  serious  efforts  were  made  to  ren¬ 
tier  peat  available  for  industrial  uses,  many  attempts  being  made 
in  the  south  of  Germany,  France,  and  England  to  extract  water 
from  raw  peat  by  mechanical  processes. 

The  Hebei  press,  operated  by  hand,  is  mentioned  (1860)  as 
the  first  machine  used  for  compressing  peat.  Later  a  certain 
Williams  tried  placing  the  raw  peat,  wrapped  in  thick  cloths,  in 
hydraulic  presses ;  this  method  did  not  prove  successful. 

Rotary  presses  were  introduced  next,  but  the  efficiency  they 
developed  was  offset  by  their  constant  need  of  repair. 
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About  this  same  time  compressing  devices  were  constructed 
in  which  the  raw  peat,  mixed  with  coke,  coal,  peat,  or  similar  ma¬ 
terials,  was  to  be  pressed  and  dried. 

The  centrifugal  presses  (dessicators)  which  were  tried,  par¬ 
ticularly  in  France,  should  also  be  mentioned.  These  could  not 
be  perfected,  for  it  was  impossible  to  keep  the  sieves  from  be¬ 
coming  clogged. 

Warming  the  wet  raw  peat,  directly  or  indirectly,  has  also 
been  tried. 

A  kind  of  cylinder,  directly  heated,  was  used  for  ten  years  at 
different  peat  works  in  Wiirtemberg.  The  peat  was  heated  for 
days  until  it  reached  the  roasting  point ;  the  result  was  not  sat¬ 
isfactory.  Other  similar  ovens  were  entirely  unsuccessful. 

Peat  driers  heated  directly  by  gas  had  to  be  abandoned.  At 
(.hat  time,  however,  a  large  drier  was  constructed  on  Iiaspel 
moor,  and  10,000  cubic  feet  (2,100  cubic  meters)  of  peat  were 
dried  artificially  by  hot  air ;  this  was  the  most  successful  attempt 
to  dry  peat. 

This  method  was  abandoned  not  long  after,  as  at  that  time 
the  Exeter  peat-briquetting  machine  seemed  likely  to  prove  suc¬ 
cessful  ;  but  this  likewise  failed  to  meet  expectations. 

These  methods  and  experiments  were  the  foundation  for  all 
subsequent  efforts  to  dry  peat  artificially.  In  the  sixties  of  the 
last  century  the  attempt  to  extract  water  artificially  from  the  raw 
peat  was  abandoned  almost  universally. 

From  1860  on,  the  co-called  peat  presses  were  introduced  b> 
Schlickeysen,  Seidel,  Dolberg,  Lucht,  Brosowsky,  and  others. 
These  presses,  as  is  well  known,  did  not  actually  compress  the 
peat ;  in  no  case  was  the  water  extracted  by  them ;  the  peat  in 
passing  through  them  was  only  cut  into  small  pieces,  mixed,  and 
formed  into  blocks.  The  peat  thus  worked  was  dried  in  the  open 
air  and  was  known  more  correctly  as  “machine  peat”  and  not  as 
“pressed  peat,”  as  it  commonly  had  been  called. 

Peat-fuel  manufacturing  by  this  type  of  machine  has  been 
vigorously  prosecuted  in  Denmark,  Canada,  and  Russia.  In  the 
last  named  country  the  fuel  production  totals  four  million  tons, 
annually. 

This  machine  peat  has  a  25  per  cent  water  content  and  is 
valuable  fuel  for  many  purposes,  but  when  it  comes  to  supplying. 
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at  a  low  cost,  the  necessary  quantities  for  wholesale  trade,  this 
method  is  a  complete  failure. 

This  is  due  principally  to  the  demand  for  farm  labor,  above 
all  to  the  dependence  upon  fine  weather,  and  no  less  to  the  need 
of  great  numbers  of  laborers  just  at  the  tilling  and  harvest  sea¬ 
sons. 

In  Russia,  however,  it  has  been  very  easy  to  obtain  laborers 
in  sufficient  numbers  and  for  low  wages.  The  peat-briquet  fac¬ 
tory  at  Ironowka,  near  Petrograd,  was  unable  during  any  year 
to  supply  enough  peat  during  the  fifty-day  season  of  that  locality 
to  keep  even  one  press  in  commercial  operation. 

In  Finland,  Sweden,  and  Norway  the  drying  of  peat  during 
the  short  season  is  very  uncertain ;  the  open-air  process  of  drying 
peat  is  absolutely  impracticable  in  these  countries  on  account  of 
the  moisture  in  the  air ;  in  other  lands  rich  in  peat  bogs  there  is 
no  practicable  air-drving  process. 

For  these  reasons  it  is  readily  understood  why,  after  all 
these  years,  the  problem  of  removing  water  from  peat  by  some 
artificial  process  has  been  again  taken  up. 

The  various  methods  of  removing  water  from  the  raw  peat 
with  90  per  cent  moisture  are  divided  as  follows: 

1.  — By  heating. 

2.  — By  pressure — 

(a)  Without  an  admixture  of  other  material. 

(b)  With  the  addition  of  peat  dust,  coke,  coal,  etc. 

3.  — By  rolling. 

4.  — By  electric  osmosis. 

Extraction  of  Water  by  Heating. 

Although  it  must  be  admitted  that  a  material  with  90  per 
cent  water  content  and  10  per  cent  dry  matter  cannot  be  entirely 
dried  by  the  application  of  heat  with  commercial  success,  there 
have  been  rec  mtly  developed  a  verv  considerable  number  of 
methods  looking  to  this  end. 

It  is  unnecessary  to  enumerate  here  all  methods  of  this  type 
that  have  become  known  heretofore,  and  I  shall  mention  only  a 
few  examples. 

The  most  interesting  methods  are  the  Gercke  steam  boiler 
and  Ekenberg’s  wet  carbonization  plan. 
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The  Gercke  boiler  converts  the  water  content  of  the  peat, 
which  is  heated  in  a  closed  compartment,  into  high-pressure 
steam,  after  which  the  dried  peat  may  be  removed  and  subse¬ 
quently  used  as  fuel  for  the  boiler. 

According  to  Ekenberg’s  plan  the  raw  peat  is  first  of  all 
made  ready  for  intense  pressure  by  heating  under  pressure  to  150 
to  200  degrees  Centigrade.  Theoretically  it  was  only  necessary 
to  heat  the  apparatus  to  the  required  temperature ;  practically, 
the  process  proved  too  costly  when  tested  on  a  large  scale. 

A  similar  process  is  at  the  present  time  being  tried  in 
Sweden,  partly  at  government  expense.  The  raw  peat  is  first 
heated  to  180  degrees  under  a  pressure  of  10  atmospheres  (150 
pounds  per  square  inch),  then  it  is  spread  in  layers  10  millimeters 
thick  on  a  revolving  cylinder  fitted  with  filter-sieves,  and  is  then 
dried  by  a  vacuum  process  to  70  per  cent  water  content.  This  70 
per  cent  peat  is  next  dried,  by  direct  application  of  a  very  hot  gas 
flame,  to  15  per  cent  water  content. 

The  various  drying  methods  of  Rothbart,  Hack,  Soetje,  and 
Kahl,  Stauber,  and  others  should  be  mentioned  here.  The  the¬ 
orists  and  the  practical  men  agree  that  the  cost  of  the  heat  re¬ 
quired  by  the  best  of  the  technical  devices  is  too  great  to  admit 
of  practical  application.  For  example,  in  order  to  reduce  1,000 
kilograms  of  peat  (90  per  cent  water)  to  20  per  cent  water  con¬ 
tent  by  heating,  875  kilograms  of  water  must  be  converted  into 
steam  and  only  125  kilograms  of  peat  (20  per  cent  water  content) 
will  be  obtained. 

Fritz,  in  Cologne,  with  a  view  to  arriving-  at  a  simpler  pro¬ 
cess,  is  trying  to  break  the  cells  of  the  fibers  by  means  of  a  vacu¬ 
um  corresponding  to  the  temperature  of  28  degrees  Centigrade. 

The  Bom  method  of  drying  peat  is  still  to  be  mentioned. 
This  method  is  based  on  the  principle  of  heat  being  generated  in 
the  wet  peat  by  pressure  on  the  mass. 

Removing  Water  by  Pressure. 

(a)  Without  the  admixture  of  other  material. 

That  any  result  of  practical  value  can  be  obtained  by  the 
simple  heating  of  the  raw  peat  is  disputed  at  the  outset  by  many 
peat  experts. 

More  than  60  years  ago  it  was  determined  that  the  peat  sub¬ 
stance  would  be  extracted  along  with  the  water,  and  that  a  wet 
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kernel  was  unavoidable  because  water  could  not  be  extracted 
from  the  center  through  the  compressed  outer  layers.  However, 
this  method  of  direct  pressure  has  been  adopted  repeatedly  by 
experimenters. 

•  The  Dusseldorf  Iron  Works  has  carried  on  exhaustive  ex¬ 
periments  with  its  presses,  hut  the  filtering  sacks,  in  which  the 
wet  peat  was  to  he  drained,  hurst  continually.  The  result  was 
once  again  :  “Water  can  not  be  pressed  out  of  peat.” 

Schonemann  vainly  endeavored  to  extract  the  water  by 
means  of  filter  presses  operated  under  an  air  pressure  of  20  at¬ 
mospheres  (300  pounds  per  square  inch). 

Similarly  Hendune  tried  air  pressure  in  connection  with  hy¬ 
draulic  presses ;  failure  resulted. 

Then  Stauber  hit  upon  a  simple  solution ;  cars  used  for 
transporting  newly  dug  peat  were  fitted  with  perforated,  movable 
sides ;  during  the  journey  from  the  hog  to  the  destination,  the 
sides  of  the  car  were  pushed  together  by  the  traction  power  and 
thus  the  water  was  extracted. 

The  Peat  Coal  Investment  Company,  Ltd.,  London,  Eng¬ 
land,  patented  a  press  for  the  extraction  of  water  from  peat  which 
had  cylindrical  squeezers  working  in  a  compartment  formed  of 
thin  metal  plates.  The  success  of  this  press  was  unsatisfactory. 

The  presses  of  Leclaire  (Paris)  and  Hargreaves  (London) 
are  built  on  the  same  principle. 

The  press  method  has  many  points  in  its  favor,  and  the  only 
thing  lacking  for  its  commercial  success  is  a  filter  material  that 
will  carry  off  the  water  only,  leaving  behind  the  finely  divided 
particles  of  peat. 

(b)  With  the  addition  of  peat  dust,  coke,  coal,  etc. 

Earlier  experiments  added  loam  and  clay  to  the  peat  mass  in 
order  to  render  the  slippery  substance  more  amenable  to  pres¬ 
sure. 

Later  Schlickeysen  made  known  a  process  by  which  previ¬ 
ously  dried  peat  was  mixed  with  the  peat  pulp. 

The  Wittington  Peat  Coal  Syndicate,  Ltd.,  London,  10  years 
before  this  attempt,  patented  “a  process  for  the  extraction  of 
water  from  peat,”  which  involved  the  addition  of  a  mixture  com¬ 
posed  of  lime,  sugar,  potassium  nitrate,  and  soot  to  the  pulp. 
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Another  mechanical  process  was  patented  by  Lucius  and 
Briining;  in  order  to  prepare  the  pulp  for  pressure,  sodium  chlo¬ 
ride,  sodium  sulphate,  iron  sulphate  and  similar  salts,  or  sul¬ 
phuric  acid,  hydrochloric  acid,  and  similar  acids  were  added 
thereto. 

Gentlemen,  thus  the  peat  became  in  one  instance  too  sweet, 
in  the  other  too  salt ;  the  addition  of  so  many  goodies  does  not 
agree  with  peat ! 

The  Helbing  patent  prescribes  the  addition  of  lime  and  man¬ 
ganese  ore ;  it  is  then  pressed  into  shape  in  the  hollow  forms  of 
the  press. 

Of  late,  many  are  inclined  to  the  belief  that  the  mechanical 
extraction  of  water  from  peat  can  be  made  possible  only  by  using 
an  admixture  of  dry,  porous  bodies ;  a  recent  experiment  in  this 
direction  is  widely  spoken  of.  A  mixture  consisting  of  one  part 
peat,  coal,  or  coke  dust,  and  ten  parts  of  raw  peat,  was  used  and 
under  certain  circumstances  the  dry  dust  is  separated  from  the 
compressed  mass,  in  order  that  it  may  be  utilized  again  in  a 
similar  way. 

I  consider  every  admixture  too  costly. 

3.  Extraction  of  Water  by  Roller  Presses. 

Rolling  has  been  repeatedly  used  for  the  purpose  of  accom¬ 
plishing  continuous  extraction  of  water  from  raw  peat. 

Nottbeck’s  experiment  contemplated  feeding  the  raw  peat 
to  the  press  rollers  uninterruptedly  and  pulling  it  between  them. 
In  rolling,  the  pressure  is  effective  for  only  a  short  time,  so  that 
all  the  water  is  not  extracted.  Thus  the  roller  presses  of  Fisher, 
Bruch,  Brockfish,  and  others,  have  not  been  introduced  into  prac¬ 
tice.  Henke’s  rolling  apparatus,  which  has  a  roller  operating  in 
a  vacuum,  has  found  its  way  into  other  industries ;  however,  an 
apparatus  suitable  for  drying  starch  and  treating  distiller’s  ref¬ 
use,  etc.,  cannot  be  used  for  peat. 

4.  Extraction  of  Water  by  Electric  osmosis. 

It  has  long  been  hoped  that  the  desired  result  might  be  ob¬ 
tained  by  the  use  of  electricity,  for  why  should  not  peat  be  freed 
from  its  water  content  by  this  power? 

Schoning,  of  Berlin,  constructed  such  a  press,  the  head  of 
which  (working  in  a  perforated  chamber),  was  fitted  with  acute- 
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angled  heating  chambers  heated  by  electricity  ;  the  electric  cur¬ 
rent  was  to  destroy  the  capillary  tubules. 

Count  Schwerin’s  exceedingly  interesting  achievements  in 
electric  osmosis  are  commonly  known. 

Twenty-five  horsepower  per  hour  was  required  by  one  osmo¬ 
sis  apparatus  to  reduce  the  water  content  of  2  cubic  meters  of 
rarv  peat  from  90  per  cent  to  70  per  cent,  which  is  decidedly  too 
much  power  for  so  small  a  result.  In  spite  of  the  powerful  sup¬ 
port  of  the  Hochster  dye  factory,  the  peat-briquet  factory  in 
Entreroches,  Switzerland,  based  on  this  principle,  could  not  be 
developed. 

Thus  it  will  be  seen  that  electricity  has  not  solved  the 
problem  of  extracting  water  from  peat. 

Gentlemen :  Why  has  it  not  been  possible  during  the  past 
decades  to  extract  water  from  peat  by  a  cheap  mechanical 
process? 

In  most  cases  an  attempt  has  first  been  made  to  destroy  the 
capillary  tubules  by  the  use  of  heat,  chemicals,  electricity,  etc. 

I  consider  this  costly  process  as  unessential. 

How  can  any  one  conceive  of  being  able  to  reduce,  by  means 
of  pressure,  to  45  per  cent  water  content,  the  upper  layers  of  a 
bog  consisting  almost  entirely  of  capillary  tubules?  Moreover, 
these  pressed  peat  cakes  retain  the  capacity  to  promptly  take  up 
water  to  90  per  cent  content ;  the  capillarity  cannot  be  destroyed 
Therefore,  a  complete  extraction  of  water  to  15  per  cent  con¬ 
tent  is  naturally  impossible,  but  in  practice  extraction  to  50  per 
cent  suffices.  The  late  Dr.  Wolff  has  expressed  himself  on  this 
point,  as  follows :  “If  the  pressure  itself  did  not  hinder,  if  the 
capillarity,  as  friction  and  resistance,  did  not  prevent  the  extrac¬ 
tion  of  the  water,  the  least  pressure  would  extract  all  the  water 
from  peat.  These  hindrances  exist,  however,  and  prevent  the 
extraction  of  the  greater  part  of  the  water,  so  that  it  has  been 
impossible  to  reduce  the  water  content  from  85  to  90  per  cent  to 
less  than  65  to  70  per  cent  by  use  of  the  very  highest  pressure.” 

This  opinion  would  not  admit  of  contradiction  if  the  sheath¬ 
forming  substance  of  the  capillary  tubules  in  peat  were  imper¬ 
vious  to  water.  But  the  capillary  walls,  consisting  of  cellulose, 
are  very  permeable  when  wet,  and  are  therefore  capable  of  giv- 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


251 


ing  up  the  water.  At  the  same  time  they  do  not  lose  the  capac¬ 
ity  to  absorb  water  again. 

Half-dried  peat,  when  rained  upon,  becomes  just  as  wet  as 
it  was  before ;  every  peat  manufacturer  knows  this  from  ex¬ 
perience. 

The  experiments  conducted  by  the  Moorkultur  und  Torf- 
verwertung  Verein  did  not  result  in  the  destruction  of  the  capil¬ 
laries  nor  even  in  a  homogeneous  mixture  of  the  raw  peat. 

Heretofore  the  raw  peat  has  simply  been  pressed  together, 
whereupon  the  capillary  tubules,  lying  one  upon  another,  very 
soon  ceased  to  give  up  water.  The  new  method,  by  the  special 
construction  of  the  apparatus,  keeps  the  individual  tubules  in 
constant  motion  during  the  process ;  thus  the  capillaries  lying 
one  above  the  other  are  continuously  changing  place,  so  that  the 
water  held  by  capillary  attraction  is  pressed  out  by  the  constant¬ 
ly  increasing  pressure.  Natural  drainage  canals  are  formed  by 
the  movement  of  the  mass  and  these  carry  off  the  water.  On 
the  basis  of  present  observation  and  further  development  of  this 
process,  my  co-workers  and  I  have  succeeded  in  reducing  the 
water  content  of  peat  to  50  per  cent. 

In  reality  so  much  water  is  extracted  that  the  water  content 
of  relatively  large  quantities  may  be  reduced  to  50  per  cent  in  a 
given  time  under  a  pressure  not  exceeding  15  kilograms  per 
square  centimeter;  certain  kinds  of  peat  may  be  reduced  to  45 
per  cent  water  content. 

Furthermore,  it  has  been  demonstrated  by  the  new  method 
that  an  adequate  mechanical  means  of  extracting  water  is  prac¬ 
ticable,  without  the  admixture  of  dry,  porous  bodies. 

One  of  the  important  adjustments  on  our  machine,  which  is 
necessary  for  rapid  extraction  of  water,  results  in  slowly  increas¬ 
ing  pressure  in  every  direction  which  provides  an  easy  outlet  for 
the  water.  Thus  the  peat  mass  under  pressure  is  equally  dried 
in  all  parts ;  there  are  no  hard  crusts  on  the  outler  layers  nor  is 
there  any  wet  kernel  within.  The  clear  water  runs  off  evenly 
without  a  trace  of  peat  substance  being  mixed  therewith. 

Peat  from  which  water  has  been  extracted  in  this  way  and 
later  dried  to  25  per  cent,  is  very  firm  and  is  dry  through  and 
through. 
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Various  adaptations  may  be  made  in  accordance  with  the 
conditions  of  the  bog  and  subsequent  working  of  the  peat  from 
which  the  water  has  been  extracted. 

In  30  to  40  minutes  a  machine  of  this  type  of  ordinary  size 
can  reduce  4,500  kilograms  (9,918  pounds)  of  90  per  cent  peat 
to  50  per  cent ;  that  is,  3,600  kilograms  (7,932  pounds)  of  water 
are  drawn  oft  and  900  kilograms  (1,984  pounds)  of  peat  remain. 

The  50  per  cent  peat  cakes  are  removed  from  the  machine 
by  a  separating-  device  and  cut  or  broken  in  pieces,  according  to 
the  use  intended. 

The  900  kilograms  of  50  per  cent  peat  obtained  from  4,500 
kilograms  of  un worked  material,  will  yield,  after  removing  300 
kilograms  of  water,  600  kilograms  of  25  per  cent  peat ;  in  com¬ 
parison  with  the  3  600  kilograms  of  water  extracted  by  mechan¬ 
ical  process,  a  decreasingly  small  quantity  of  water  remains. 
There  is  no  difficulty  in  driving  off  these  300  kilograms  of  water 
by  the  use  of  heat  or  air. 

A  subsequent  drying  is  not  absolutely  necessary  for  gener¬ 
ator  or  briquet  purposes. 

The  capacity  of  the  apparatus  is  as  follows :  67.5  cubic 
meters  of  90  per  cent  peat  in  10  hours  will  yield  13.5  metric  tons 
of  50  per  cent  peat,  or  9  tons  of  25  per  cent  peat. 

As  dredging  machines  are  used  in  most  cases  for  digging 
peat,  day  and  night  shifts  are  usually  arranged. 

In  20  hours,  therefore,  an  apparatus  yields  from  125  cubic 
meters  of  90  per  cent,  27  tons  of  50  per  cent,  or  18  tons  of  25  per 
cent  peat. 

In  a  year,  an  apparatus  working  250  days  will  work  33,750 
cubic  meters  (10,000  square  meters  area  to  3.3  meters  depth), 
of  90  per  cent  peat  and  will  yield  6,750  tons  of  50  per  cent,  or 

4.500  tons  of  25  per  cent  peat. 

Plants  of  this  size  will  be  used  for  extensive  enterprises, 
such  as  trans-continental  power  plants,  coke  ovens,  briquet  fac¬ 
tories,  etc.,  where  a  guaranty  is  given  to  produce  large  quantities 
of  peat. 

Five  machines  can  produce  33,750  tons  of  50  per  cent  peat,  or 

22.500  tons  of  25  per  cent  peat,  per  year,  from  bogs  containing 
50,000  or  60,000  square  meters  of  peat  3  meters  thick.  The  port- 
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able  plant  is  erected  at  the  bog.  A  plant  consisting  of  five  ex¬ 
tractors,  including  buildings  and  all  appurtenances,  costs  200,000 
marks,  $48,000. 

A  plant  of  this  size  requires  a  crew  of  20  men  ;  heretofore 
no  plant  with  this  number  of  men  has  been  able  to  manufacture 
even  20,000  tons  of  dry  peat. 

Forty  to  50  horsepower  suffices  for  5  machines.  If  the 
amortization  and  interest  on  the  capital  invested  are  high,  the 
cost  of  producing  one  ton  of  50  per  cent  peat  is  48  cents. 

To  the  cost  of  production  must  be  added  that  of  the  crude 
peat,  which  amounts  to  25  pfennig  (about  7  cents)  per  ton  of  50 
per  cent  peat. 

There  must  also  be  added  the  cost  of  cutting  the  peat  with 
dredging  machines  and  the  transportation  to  the  plant.  Accord¬ 
ing  to  the  condition  of  the  bog,  these  items  amount  to  50  to  60 
pfennig  (11.5  to  13.8  cents)  per  ton  of  50  per  cent  peat. 

The  entire  cost,  therefore  of  1  metric  ton  (2,204  pounds)  of 
50  per  cent  peat  amounts  to  2.00  plus  0.25  plus  0.55,  which  equals 
2.80  marks  ($0.68). 

Since  3  tons  of  50  per  cent  peat  yield  2  tons  of  25  per  cent 
peat,  for  additional  drying  15  pfennig  ($0.0375)  must  be  added 
to  the  cost  just  shown  ;  in  other  words,  the  cost  of  1  ton  of  25 
per  cent  peat  is  4.20  plus  0.15,  equals  4.35  marks  ($1.05). 

With  a  plant  of  twice  the  size,  this  is,  with  10  machines  having 
an  output  of  67,500  tons  of  50  per  cent  peat,  or  45,000  tons  of  25 
per  cent  peat,  1  ton  of  the  latter  can  be  produced  at  a  cost  of 
4  marks  ($0.96).* 

Given  the  price  indicated  and  complete  independence  of 
weather  and  labor  conditions,  from  now  on  the  peat  and  lignite 
industries  are  on  an  equal  footing. 

Another  important  factor  in  the  case  is  that  large  stretches 
of  land  will  be  open  to  peat  utilization.  The  numerous  vain  at- 


*It  must  be  noted  that  the  Moorkultur  unci  Torfverwertung  Verein 
has  succeeded  in  materially  simplifying  machines  for  the  mechanical  ex¬ 
traction  of  water  from  peat,  and  this  results  in  a  corresponding  decrease 
in  the  price  of  the  machines.  Since  the  output  of  one  machine  is  being 
increased  threefold,  the  cost  of  the  finished  product  is  being  constantly 
decreased 
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tempts  to  enter  the  province  of  peat  industry  have  often  reminded 
me  of  the  following  saying : 

Be  not  downcast  if  your  attempt 
Falls  ever  short  of  real  success; 

Nor  cast  your  gun  the  road  longside. 

Another  it  will  surely  seize, 

And  wing  the  bird  you  should  have  spied ! 

The  Chairman  thanked  the  contributor  and  opened  the  dis¬ 
cussion. 

Dr.  Ramm  asked  if  there  was  an  opportunity  to  inspect  the 
plant  just  described. 

Ziegler  stated  that  such  a  chance  may  follow  the  inspection 
in  the  upper  Schoneweide  and  offered  to  give  the  Chairman  fur¬ 
ther  information  regarding  the  time. 

Dr.  Tacke :  It  seems  to  me  the  importance  of  the  capillary 
tubules  in  the  extraction  of  water  by  pressure  is  overestimated. 
Capillary  tubules  in  the  ordinary  sense  come  into  the  question 
only  in  case  the  plant  remains  in  the  peat  are  not  yet  decomposed, 
and  the  more  these  plant  remains  are  disintegrated  and  the  more 
the  peat  has  lost  its  structure,  the  less  the  significance  of  these 
tubules.  The  principal  resistance  to  the  extraction  of  water  from 
peat  by  mechanical  power  lies  in  the  extraordinary  capacity  of 
the  colloidal  peat  substance  to  absorb  water  and  to  retain  the 
water  very  tenaciously.  In  addition  to  this,  the  extraction  of  the 
water  becomes  more  and  more  difficult  and  the  water  runs  ofit 
more  and  more  slowly  as  the  water  content  decreases,  so  that 
within  a  certain  limit  of  water  content,  which,  I  believe,  is  fairly 
high,  no  result  is  to  be  expected  from  the  application  of  mechan¬ 
ical  power.  Moreover,  the  use  of  50  per  cent  peat  for  generators 
seems  to  have  its  difficulties.  The  old  peat  presses  were  incor¬ 
rectly  designated  presses ;  it  is  not  a  question  of  removing  part 
of  the  water  from  peat  by  an  actual  pressing  of  the  peat ;  these 
machines  are  more  correctly  known  as  peat  forming  machines, 
whose  efficiency  rests  upon  the  fact  that  a  very  careful  mixture 
of  the  peat  results.  Starting  with  this  mixture  the  shrinking 
and  drying  of  the  peat  in  the  open  air  becomes  more  intensive 
and  a  harder  peat  is  obtained  than  if  the  peat  machine  is  not 
resorted  to. 

Dr.  Ramm  believed  that  if  the  method  accomplishes  what 
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it  promises  at  this  time,  a  real  advance  in  the  drying  of  peat  will 
be  made,  which  is  of  great  interest. 

The  presiding  officer  closed  the  discussion  and  pointed  out, 
as  Dr.  Ramm  had  already  brought  up,  that  the  method,  if  it 
holds  good,  will  be  of  greatest  value.  Therefore  one  could  wish 
it  only  the  greatest  success. 


Editor’s  Note. — The  latest  advices  regarding  Dr.  Ziegler’s 
peat  press  indicate  that  it  did  not  meet  expectations  when  put 
to  the  test  of  commercial  operation  and  after  the  expenditure  of 
much  time  and  considerable  money,  this  press,  like  all  of  the 
others,  was  found  wanting. 


LETTER  FROM  ERNEST  V.  MOORE. 


Alfred,  Ont.,  August  16,  1914. 

Mr.  Julius  Bordollo,  Sec’y  The  American  Peat  Society,  care  The 
Commercial  Club,  Duluth,  Minn.,  U.  S.  A. 

Dear  Friend  Bordollo: 

CERTAINLY  WAR  IS  HELL,  Amen. 

I  suppose  we  do  not  realize  even  the  smallest  of  the  real 
terrors  of  it,  but  I  want  to  tell  you  that  right  here  at  our  plant, 
we  are  realizing  some  mighty  big  inconveniences  from  war  con¬ 
ditions.  It  was  none  too  easy  in  the  spring  getting  financial  sup¬ 
port  to  continue  my  operations  through  this  season,  but,  by  close 
application  and  hard  work,  I  have  got  along  fairly  well  and  have 
been  building  on  making  up  for  my  silence  with  my  peat  friends 
by  appearing  in  full  force  at  the  Duluth  meeting.  I  had  hoped  to 
get  samples,  photos,  etc.,  in  shape  for  an  exhibit  but  have  been 
too  much  occupied  and  worried  to  make  the  attempt.  I  am  sin¬ 
cerely  sorry  to  say  that  now  an  unkind  Fate  has  stepped  in  to 
prevent  me  going  West,  and,  during  those  happy  days  when  the 
Peaters  and  Arch-Peaters  are  foregathering  together  in  some 
cool  and'  shady  spot  where  the  Peaters’  ritual  is  mentioned,  I 
will  feel  very  much  alone.  I  hope  my  name  may  be  remembered 
and  that  you  will  recollect  for  a  moment  that  I  am  probably  hot, 
dirty,  and  tired,  chasing  around  this  peat  bog  in  the  none  too 
gentle  sunshine,  doing  what  I  can  to  force  my  bread,  butter  and 
cheese  out  of  this  black,  sticky  mud.  I  will  be  thinking  of  you 
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all,  of  Benefactor  Bordollo,  Friend  Kleinstuck,  Professor  Davis, 
President  Hoff,  Brother  Philipp,  Frank  Bulask,  and  all  the  oth¬ 
ers,  and  longing  with  a  mighty  longing  to  be  there  for  just  one 
delightful  hour,  if  no  more. 

This  year  we  have  replaced  much  of  our  plant,  built  experi¬ 
mentally  in  wood,  with  permanent  steel  structures;  have  in¬ 
stalled  a  new  grinding  device  in  connection  with  an  enlarged 
Anrep  macerator  that  has  given  us  100  per  cent  better  product. 
True,  we  are  using  50  per  cent  more  power  but  it  has  proven  an 
excellent  investment.  Above  everything  else  this  year’s  work 
seems  to  demonstrate  that  it  is  a  good  thing  to  get  very  thor¬ 
ough  maceration,  even  beyond  any  limit  we  have  ordinarily 
thought  of.  I  am  firmly  convinced  we  have  not  by  any  means 
reached  our  best  product  yet. 

We  have  also  eliminated  many  of  our  minor  difficulties 
and  have  now  a  very  smooth  running,  practical  plant  which  I 
would  very  much  like  to  pick  up  and  set  down  somewhere  in  the 
vicinity  of  Duluth  for  the  next  two  weeks,  but  that  is  a  bit  be¬ 
yond  the  powers  of  even  a  Peater. 

There  is  little  else  I  can  say  that  will  be  news  to  the  older 
peaters.  I  have  not  changed  my  general  plans  of  operation. 
Every  day  convinced  me  that  we  are  and  have  been  working 
along  very  practical  lines  and  that  no  special  innovations  are 
needed.  W e  are  making  excellent  air-dried,  machine-peat  fuel 
quite  profitably,  selling  it  at  $3.50  f.  o.  b.  our  own  siding.  It  re¬ 
tails  in  the  cities  readily  at  $5.50  delivered  and  is  used  for  grate 
fuel,  kindling",  cooking,  and  a  fall  and  spring  furnace  fuel. 

One  further  point.  We  have  done  a  little  experimenting  in 
grinding  up  some  of  our  peat  which  was  laid  out  last  year  so  late 
that  it  was  badly  frozen.  This  spring,  when  it  dried  out  it  was 
very  friable  and  easily  powdered.  We  have  crushed  up  a  quan¬ 
tity  and  screened  it  and  we  believe  we  have  an  excellent  filler 
which  we  can  obtain  with  an  average  water  content  not  over  20 
per  cent  at  a  remarkably  low  figure.  This  might  have  to  be  fur¬ 
ther  dried — I  am  not  sure — but  the  samples  we  have  shown  to 
practical  men  have  excited  some  enthusiastic  comment.  If  fur¬ 
ther  practice  bears  out  present  indications,  we  will  continue  ex¬ 
cavating  and  spreading  out  peat  until  the  ground  freezes  up,  or 
until  we  have  covered  our  entire  drying  field,  harvesting  the 
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frozen  material  in  the  spring,  when  it  dries  out,  for  filler.  This 
would  lengthen  our  working  season  nearly  50  per  cent  and  re¬ 
move  one  of  the  big  arguments  made  against  the  practicability 
of  our  operations  here. 

Will  you  give  my  kindest  regards  to  our  friend  from  Michi¬ 
gan,  Peater  Kleinstiick,  and  to  all  other  mutual  friends? 

Finally,  will  you  mention  at  any  of  the  meetings  that  you 
rare  to,  that  I  will  do  all  in  my  power  to  make  pleasant  the  visit 
of  any  member  of  the  American  Peat  Society  who  in  his  travels 
gets  near  enough  to  this  plant  to  make  it  worth  while  paying  a 
call?  We  are  here  to  stay,  are  on  the  job  most  of  the  time,  and 
undoubtedly  our  efforts  would  be  of  interest  to  some. 

Yours  very  sincerely, 

ERNEST  V.  MOORE. 
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EDITORIAL  NOTES. 


Peat  Activities  During  the  Summer  of  1914.  So  far  as 

known  to  the  Editor,  very  few  peat-fuel  plants  were  in  operation 
in  the  United  States  during  1914,  although  it  was  confidently 
stated  early  in  the  year  that  there  would  be  a  considerable  pro¬ 
duction.  If  any  of  the  readers  of  the  Journal  know  of  peat-fuel 
plants  that  actually  made  peat  fuel  during  the  summer,  they  will 
confer  a  favor  on  the  Editor  by  writing  him  about  it.  Two- 
plants,  only,  were  reported  in  operation,  one  at  Lewiston,  Maine, 
and  one  in  Michigan.  The  only  other  phase  of  peat  utilization 
that  showed  activity,  aside  from  agriculture  on  peat,  was  the 
production  of  peat  for  fertilizer  uses  and  stock  food.  In  these 
lines  producers  had  a  fairly  favorable  season,  although  the  Euro¬ 
pean  war  affected  the  production  and  sales  of  all  classes  of  fer¬ 
tilizers  very  seriously,  and  the  sales  of  peat  and  humus  materials 
were  affected  with  the  others.  Several  peat  enterprises  of  con¬ 
siderable  size,  which  seemed  almost  certain  to  be  started  under 
favorable  auspices,  were  left  in  a  state  of  suspended  animation 
by  the  outbreak  of  the  war  in  Europe  and  its  effects  on  Ameri¬ 
can  finances. 

The  Eighth  Annual  Meeting.  There  can  be  no  doubt  in  the 
minds  of  those  who  attended  the  Annual  Meeting  of  the  Society, 
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held  at  Duluth,  and  who  were  also  present  at  previous  meetings, 
that  this  last  one  was  the  most  interesting  and  important  meet¬ 
ing  yet  held  by  the  American  Peat  Society.  It  excelled  all  others 
in  attendance  at  and  interest  in  the  meetings ;  in  the  number, 
character,  variety  and  importance  of  the  papers  presented,  and 
in  the  many  new  things  of  interest  shown  the  members.  It  may 
also  be  said  without  in  any  way  belittling  the  hospitality  shown 
by  those  cities  which  have  previously  entertained  it,  that  Duluth, 
through  the  local  Committee  of  Entertainment,  the  Commercial 
Club,  and  two  of  the  great  railroads  running  out  from  it,  sur¬ 
passed  all  previous  attempts  in  providing  instructive  exhibits, 
wonderfully  novel  excursions,  and  forms  of  pleasure  and  hos¬ 
pitable  treatment  to  the  entire  satisfaction  of  every  one  who  par¬ 
ticipated.  But  then,  Duluth  is  a  wonderful  city,  most  wonder¬ 
fully  situated,  and  her  people  realize  their  splendid  opportunities 
and  share  them  with  their  guests. 

For  the  accounts  of  the  meetings,  and  especially  those  of  the 
Commercial  Club  banquet,  and  the  excursion  to  the  Experimental 
Farm  at  Meadowlands,  the  peat  deposits  along  the  railroads,  and 
the  great  iron  mines  at  Hibbing,  the  Society  is  indebted  to  Mr. 
A.  H.  Brocklehurst  of  Duluth,  who  kindly  prepared  the  reports. 
While  many  of  the  papers  and  discussions  presented  at  the  meet¬ 
ings  were  distinctly  of  agricultural  interest,  as  was  fitting  in  a 
State  so  largely  interested  in  draining  peat  lands  for  agricultural 
purposes,  the  program  was  a  well  balanced  one.  There  were 
several  unusually  important  contributions  to  the  technical  side 
of  peat  utilization,  as  may  be  “seen  from  the  printed  program  ; 
most  of  the  papers  presented  will  be  printed  in  the  Journal  dur¬ 
ing  the  coming  year,  together  with  such  parts  of  the  discussions 
as  are  of  importance. 

Fuel  in  Sweden.  Sweden  is  one  of  the  countries  of  Northern 
Europe  which  is  making  an  effort  to  make  the  best  possible  use 
of  her  peat  deposits.  The  Government  has  spent  very  consid¬ 
erable  sums  in  carrying  out  experimental  work  on  a  large  scale 
on  new  and  improved  processes  for  preparing  peat  for  fuel,  with 
practically  negative  results,  up  to  the  present  time.  Even  at  the 
present  time,  however,  work  is  being  carried  on  to  develop  a  type 
of  locomotive  for  the  State  railways  which  will  burn  peat  sue- 
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cessfully,  and  seemingly  with  prospects  of  success.  According 
to  recently  published  figures,  it  is  estimated  that  Sweden  has  at 
least  10,000,000  acres  of  peat  deposits,  which  will  yield,  on  the 
average,  around  5,000  tons  to  the  acre  (which  is  probably  a  high 
estimate),  or  a  total  of  supply  of  approximately  50  billions  of 
tons.  The  amount  of  coal  mined  in  Sweden  annually  is  only 
about  860,000  tons,  while  in  the  same  time  the  country  imports 
coal,  chiefly  from  England,  to  the  amount  of  about  5,000,000 
tons,  and  about  80,000  tons  of  coke.  It  is  thus  apparent  that 
there  would  be  a  great  economy  affected  if  peat  fuel  could  be 
successfully  made  at  home,  in  such  form  and  to  such  an  extent 
that  it  could  displace  even  a  part  of  the  imported  coal. 

The  Journal.  The  present  issue  completes  the  seventh  yearly 
volume  of  the  Journal  of  the  American  Peat  Society.  Compared 
with  the  first  number  of  volume  one,  the  present  number  shows 
many  gains,  but  especially  in  the  value  and  originality  of  the 
articles  it  contains.  The  Editor  hopes  for  still  more  striking  im¬ 
provements  in  the  coming  year.  If  they  are  to  be  made,  how¬ 
ever,  every  member  of  the  Society  should  co-operate  in  furnish¬ 
ing  material  for  publication.  The  lamentable  delays  in  the  past, 
in  publishing  the  Journal,  have  been  in  large  part  due  to  the 
fact  that  matter  suitable  for  publication  has  been  slow  in  reach¬ 
ing  the  Editor,  although  in  part,  it  must  be  confessed,  that  lack 
of  available  leisure  time  on  his  part  has  been  a  contributing 
cause  to  the  delays.  The  Executive  Committee  have  made  plans 
for  additions  to  the  working  staff  of  the  Journal,  which  are  soon 
to  be  announced,  if  the  way  opens  up  to  carry  the  plans  into 
effect,  as  it  is  hoped  it  will  shortly. 

Our  New  President.  Mr.  Carl  Kleinstiick  of  Saxonia  Farm, 
Kalamazoo,  Mich.,  was  unanimously  chosen  President  at  the 
Duluth  meeting.  Mr.  Kleinstiick  is  too  well  known  to  those 
members  of  the  Society  who  have  been  in  the  habit  of  attending 
the  annual  meetings  to  need  any  introduction.  It  may  be  said, 
however,  that  Mr.  Kleinstiick  was  a  practical  producer  of  peat 
fuel  before  the  American  Peat  Society  was  ever  thought  of; 
that  he  attended  the  first  meeting,  at  the  Jamestown  Exposition, 
in  1907,  helped  organize  the  Society,  and  has  been  one  of  its 
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most  active  and  enthusiastic  members  ever  since.  He  has  also 
served  continuously  as  one  of  the  vice-presidents  of  the  Society, 
He  has  been  a  frequent  contributor  to  this  Journal,  and  has  had 
the  high  distinction  of  being,  during  several  years,  the  champion 
producer  of  peat  fuel  in  the  United  States,  and,  truth  compels  us 
to  say  also,  that  some  of  these  years  he  was  the  only  one.  Mr. 
Kleinstiick  is  exceedingly  well  informed  on  all  peat  topics;  he 
is  a  native  of  Germany,  and  has  traveled  extensively  in  Europe 
to  study  the  methods  of  producing  peat  fuel  in  general  commer¬ 
cial  use  there,  and  familiarized  himself  in  this  way  with  the  posj 
sibilities  as  well  as  the  impossibilities  of  peat-fuel  production. 
It  need  hardly  be  stated  that  Mr.  Kleinstiick  is  interested  in  the 
agriculture  of  peat  lands,  since  he  has  long  resided  at  Kalamazoo, 
Michigan,  the  home,  in  the  United  States,  of  the  intensive  culti¬ 
vation  of  peat  lands  for  celery,  onions,  etc.,  and  is  a  farmer  him¬ 
self.  The  Society  is  to  be  congratulated  in  having  so  experi¬ 
enced,  practical  and  enthusiastic  a  peat  man  at  its  head,  and  it 
cannot  help  but  prosper  under  his  leadership. 

Peat  Machinery.  From  time  to  time  the  Editor  of  this  Jour¬ 
nal  receives  requests  for  information  about  second-hand  peat 
machinery,  especially  for  small  or  medium-sized  machines.  The 
inquirers  usually  have  plans  which  require  machinery  to  be  fur¬ 
nished  at  once  and  cannot  be  delayed  by  the  time  it  would  take 
to  import  suitable  equipment  from  abroad.  If  any  of  the  readers 
of  the  Journal  know  of  peat  machines  or  other  peat-fuel  machin¬ 
ery  for  sale,  if  they  will  send  a  short  description  of  it  to  the  Ed¬ 
itor,  stating  size,  rated  capacity,  condition,  etc.,  together  with 
selling  price,  such  information  will  be  kept  on  file  and  furnished 
to  applicants  as  occasion  offers. 

Minnesota  Peat  Bogs.  The  great  extent  of  Minnesota  peat 
deposits  cannot  be  comprehended  by  any  person  who  is  familiar 
only  with  the  swamps  of  the  regions  south  and  east.  These 
tracts  of  muskeg  in  Northern  Minnesota  stretch  out  for  ffiiles  in 
every  direction,  with  no  high  land  in  them.  One  tract  visited 
by  the  Peat  Society  was  said  to  contain  at  least  1,000  square 
miles  without  a  break  of  high  land.  Another  tract  west  of  Du¬ 
luth  has  one  strip  in  it  that  is  50  miles  long  by  12  miles  wide, 
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without  a  single  area  of  high  land  large  enough  to  support  a 
single  settler,  and  outside  this  area  many  arms  stretch  out  for 
several  miles  from  the  main  body. 


ABSTRACTS,  PATENTS,  ETC. 


Dr.  Herbert  Philipp,  Abstract  Editor. 


Peat  and  Its  Products.  A  process  for  drying  peat,  which 
promises  to  be  of  great  commercial  utility,  has  been  invented  in 
Newcastle-on-Tyne,  England.  The  process  is  now  in  use  in 
County  Kildare  and  on  the  Lochar  Moss  at  Rachs  in  Ireland  and 
near  Dumfries  in  Scotland.  The  results  so  far  are  claimed  to 
be  of  a  gratifying  character,  and  strengthen  the  hope  of  making 
peat  fuel  a  commercial  commodity. 

Peat  is  a  spongy  substance,  composed  generally  of  mosses 
and  aquatic  plants  in  different  stages  of  decomposition.  It  cov¬ 
ers  about  2,831,000  acres  of  Ireland,  one-seventh  of  the  entire 
surface  of  that  country,  and  the  deposits  in  the  gross  are  esti¬ 
mated  to  contain  39,972,000,000  tons  of  fuel  of  the  value  of  $4,- 
250,000,000.  Scotland,  in  the  far  north  down  to  the  borders,  pos¬ 
sesses  great  deposits  of  peat,  and  in  England  and  Wales  there  are 
some  6,000,000  .acres  of  peat  deposits.  There  are  several  exten¬ 
sive  deposits  in  the  Newcastle  consular  district,  in  the  neighbor¬ 
hood  of  Consett  and  Scaleby,  about  20  and  60  miles  distant  from 
Newcastle.  The  apathy  shown  in  this  country  as  to  the  utiliza¬ 
tion  of  this  great  natural  resource  may  be  attributed  to  the  fact 
that  coal  is  so  plentiful  and  that  the  paper-making  industry  has 
declined  to  a  great  extent,  the  supplies  coming  mostly  from 
abroad. 


The  Many  Uses  of  Peat.  It  is  interesting  to  consider  what 
can  be  made  from  peat.  First  of  all,  there  is  peat  fuel  and  peat 
charcoal,  and,  in  the  making  of  these,  such  by-products  result 
as  naptha,  sulphate  of  ammonia,  acetic  acid,  tar,  and  paraffin 
wax.  Then  there  is  moss  litter,  already  an  important  industry 
upon  the  Continent ;  manure,  preservatives  and  sheep  dips,  paper, 
cardboard  and  mill  boards,  disinfectants,  artificial  wool,  surgical 
wool,  and  filtering  and  absorbing  material. 
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When  carried  out  on  a  large  scale  the  slow  distillation  of 
peat  in  retorts  yields  a  profit  of  $275  per  100  tons,  and  the  prin¬ 
cipal  resultants  are  some  35  tons  of  peat  charcoal  and  ljq  tons  of 
sulphate  of  ammonia.  It  is  from  peat  charcoal  that  the  carbon 
pencils  for  the  electric  arc  lights  are  obtained,  and  of  these  Ger¬ 
many  has  the  exclusive  supply  at  present ;  also  peat  charcoal 
promises  to  play  an  important  part  in  overcoming  the  smoke  nui¬ 
sance,  and  it  has  recently  been  used  extensively  and  successfully 
in  the  form  of  briquets  for  smelting  iron  ore.  Peat  can  produce 
an  excellent  quality  of  gas  for  lighting  and  for  power,  and  the 
value  of  the  fuel  as  a  producer  of  electricity  has  yet  to  be  con¬ 
sidered.  At  the  Felling  Shore  paper  mills  (near  Newcastle), 
an  excellent  brown  paper,  waterproof,  has  been  made  from  an 
80  per  cent  mixture  of  peat.  This  paper  could  Ire  bleached  white. 
Peat  fiber  is  an  excellent  binding  material.  In  this  connection 
it  may  be  mentioned  that  experiments  in  using  it  in  brick  and 
earthenware  making,  the  peat  being  mixed  with  proper  kinds  of 
clay,  have  had  promising  results. 

As  to  its  health-giving  qualities,  it  is  used  in  medicine  for 
antiseptic  wools  and  dressing,  but  its  chief  value  to  the  physi¬ 
cian  lies  in  its  employment  for  peat  baths.  Properly  used,  a 
peat  bath  is  invigorating.  Often  workmen  employed  in  the  peat 
fields  will  have  a  peat  poultice  applied  to  some  wound,  this  be¬ 
ing  considered  locally  as  one  of  the  best  healing  remedies  that 
can  be  used.  (Consular  report.) 


Peat  Powder  for  Railway  Engines.  Owing  to  the  fact  that 
Sweden  has  enormous  peat  deposits,  many  attempts  have  been 
made  during  the  past  few  years  to  invent  and  develop  devices 
for  utilizing  these  deposits.  Many  experiments  have  been  made 
in  stoking  stationary  engines  and  the  results  have  seemingly 
been  satisfactory.  Rather  recently  experiments  have  been  made 
in  stoking  railway  engines  and  it  is  claimed  that  these  efforts 
have  also  been  crowned  with  success. 

The  heating  power  of  Swedish  peat  is  such  that  1.8  tons  of 
clod  peat  is  equivalent  to  1  ton  of  English  steam  coal.  A  young 
Swedish  engineer  has  been  conducting  the  experiments,  the 
railway  engines  being  under  official  control.  With  a  device  in¬ 
vented  by  himself,  he  has  made  trial  stokings  on  one  of  the 
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state  railway  engines  with  pulverized  peat,  and  with  coal  and 
peat  simultaneously,  and  has  even  made  1.3  tons  of  peat  do  the 
work  of  1  ton  of  coal.  The  fuel  economy  achieved  in  these  ex¬ 
periments  is  explained  by  the  fact  that  less  air  is  necessary  in 
the  combustion  of  pulverized  peat  than  in  stoking  with  clod  peat. 

As  a  result  of  these  tests  peat-powder  stoking  has  been  in¬ 
troduced  on  the  Halmstad-Nassjo  Railroad  and  the  Kalmar  Rail¬ 
road,  besides  which  the  Swedish  State  railways  have  procured  a 
trial  railway  engine  for  peat-powder  stoking.  The  Finnish  Gov¬ 
ernment  railways  are  now  constructing  four  railway  engines  to 
be  stoked  in  this  manner.  (Consular  report.) 


Peat  and  Electricity.  The  following  is  taken  from  a  recent 
issue  of  the  Irish  Builder  and  Engineer: 

We  make  no  apology  for  referring  so  frequently  to  the  sub¬ 
ject  of  the  generation  of  electricity  from  peat.  For  the  moment 
h  may  be  somewhat  visionary,  and  possibly  many  years  will  pass 
before  the  bogs  of  Ireland  can  be  worked  on  a  dividend-paying 
basis,  but  from  time  to  time  reports  of  experiments  proceeding 
at  home  and  abroad  come  to  hand,  and  indicate  such  measure  of 
success  as  to  warrant  some  hope  of  the  creation  of  a  new  indus¬ 
try  in  those  sterile  districts — those  flat,  desolate  wastes — that 
form  so  large  a  proportion  of  the  Irish  midlands. 

A  brief  but  interesting  reference  to  the  whole  question  is 
found  in  the  current  number  of  the  “Electrical  Review.”  The 
author  points  out  that  the  possibilities  of  producing  electrical 
energy  from  peat  through  the  medium  of  the  producer  plant  are 
rapidly  becoming  recognized  on  the  Continent,  whereas  in  the 
United  Kingdom  little  has  been  done  of  practical  value.  In 
Sweden,  we  are  reminded,  there  are  numbers  of  peat-fuel  plants 
in  successful  operation,  the  power  being  gained  from  generators 
driven  by  gas  engines,  with  suction  producer  plants. 

The  peat  fuel  is  generally  air-dried,  a  process  that  enables  a 
number  of  by-products  to  be  gained,  such,  for  instance,  as  sul¬ 
phate  of  ammonia,  methyl  alcohol,  acetic  acid,  pyridine  and  par¬ 
affin  wax,  while,  if  the  peat  be  dealt  with  in  a  proper  recovery 
plant,  33  per  cent  of  the  original  will  be  retained  in  the  form  of 
hard  black  charcoal.  Mr.  Clifton,  the  writer  of  the  article  to 
which  we  refer,  dealing  with  the  difficulty  experienced  in  elim- 


JOURNAL  OF  THE  AMERICAN  PEAT  SOCIETY. 


265 


mating  the  tar,  states  that  experiments  have  been  tried  in  the 
direction  of  working  the  producers  intermittently  with  alternating 
periods  of  blowing,  during  which  the  fuel  is  raised  to  incandes¬ 
cence,  and  of  gas  making,  during  which  the  tarry  by-products  are 
passed  through  the  glowing  mass  and  split  up  into  gas.  As, 
however,  the  mixture  thus  obtained  has  too  high  a  calorific  value 
for  use  in  the  ordinary  gas  engine,  Mr.  Clifton  considers  that 
the  tar  and  other  by-products  should  be  extracted  by  passing  the 
gas  through  suitable  scrubbers,  and  cleaning  chambers  fitted 
with  baffle  plates,  before  it  proceeds  to  the  engine.  For  this 
purpose  a  water  spray  is  far  superior  to  the  coke  scrubber,  as  it 
serves  to  cool  as  well  as  to  cleanse. 

We  have  already  in  a  previous  issue  referred  in  detail  to  the 
successful  results  obtained  by  a  producer  plant  installed  in  the 
North  of  Ireland.  Such  success  would  seem  to  point  with  cer¬ 
tainty  to  an  extension  of  this  class  of  power  generator,  were  the 
subject  to  be  taken  up  seriously  by  engineers  and  manufacturers. 
Recent  improvements  in  machinery  have  removed  most  of  the 
difficulties  that  formerly  existed  in  the  use  of  peat  and  have 
cheapened  its  preliminary  treatment.  These  and  the  research 
work  of  the  past  few  years  bring  us  to  a  point  where  peat  means 
money.  And  it  is  at  this  point  that  popular  interest  is  usually 
awakened. 


Preparing  Peat.  T.  Rigby  and  G.  W.  Andrew  and  Wet  Car¬ 
bonizing,  Ltd.,  Brit.  Pat.  No.  5873,  July  1,  1914.  Heating  pro¬ 
cesses  for  rendering  water  expressible  from  peat  are  accelerated 
by  adding  acids  or  acid  liquors  from  previous  batches  of  peat, 
either  the  temperature  or  the  time,  or  both,  being  reduced  in 
comparison  with  those  requisite  without  acid.  A  few  minutes 
at  temperatures  under  100°  C.  may  suffice  if  mineral  acids  such 
as  hydrochloric,  sulphuric,  and  sulphurous  are  added  before  or 
during  the  heating  in  amounts  giving  concentrations  of  about 
one-tenth  or  one-twentieth  normal.  For  instance,  a  peat  may 
be  heated  with  sulphurous  acid  for  5  minutes  at  60°  C.  instead 
of  for  20  minutes  at  180°  C.  without  acid.  If  acid  is  not  added, 
the  required  change  takes  place  only  after  acids  have  been  formed 
from  the  peat  and  any  basic  materials  neutralized.  With  acid, 
less  nitrogen  is  found  in  the  liquor.  According  to  the  provisional 
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specification,  acid  need  not  be  added,  but  the  temperatures  and 
times  used  differ  for  the  different  kinds  of  peat  and  may  be  varied 
inversely.  For  instance,  an  unacidified  peat  requiring  a  20-min- 
ute  treatment  at  100°  C.,  needs  only  1  minute  at  140°  C. 

Preparing  Peat.  J.  Berglund,  Br.  Pat.,  May  22,  1913.  Peat 
is  converted  into  a  strong  hygroscopic  material  for  use  as  fuel 
by  macerating  it  in  Avater,  removing  the  coarser  pieces  by  means 
of  a  continuously  moving  strainer,  and  allowing  this  fluid  mass 
to  dry  in  basins.  The  strainer  is  cleansed  by  spraying  it  with 
rvater,  which  aftenvards  passes  to  the  disintegrator.  The  ma¬ 
chine  comprises  a  series  of  revohdng  cutters  in  a  tank  Avith  a 
hopper  at  one  -end  and  an  inclined  straining  belt  at  the  other  end. 
Roots,  stones,  etc.,  are  carried  up  and  dropped  over  a  roller,  the 
belt  then  passing  between  spray  pipes  OATer  a  trough  that  con- 
A-eys  the  Avater  into  the  hopper.  The  drying  beds  may  be  under 
coArer ;  they  may  haA^e  drainage  channels  and  air  pipes. 

Preparing  Peat.  T.  Rigby  and  Wet  Carbonizing,  Ltd.,  Br. 
Pat.  No.  11,133,  May  10,  1913.  In  the  process  for  heating  a  con¬ 
tinuous  stream  of  peat  pulp  Avithout  evaporation,  to  facilitate 
subsequent  removal  of  Avater  by  pressure,  the  fresh  pulp  is  partly 
heated  by  means  of  vapor  obtained  from  previously  heated  pulp 
or  from  hot  effluent  water.  The  A^apor  may  be  evolved  under  re¬ 
duced  pressure  or  may  be  carried  by  a  current  of  gas,  such  as  air, 
Avhich  may  become  wholly  or  partly  replaced  by  gas  liberated 
from  peat  by  heat.  A  current  of  gas  may  be  circulated  through 
four  similar  deAdces,  tAAm  of  Avhich  are  fed  AA’ith  hot  and  tAVO 
Avith  cold  pulp.  A  description  of  the  device  is  as  folloAvs : 

Pulp  is  fed  in  and  carried  round  by  a  revolving  drum  sepa¬ 
rated  from  a  casing  by  a  narroAV  space,  through  which  passes 
an  oppositely  moving  air  current  between  inlet  and  outlet  pipes. 
Spring-urged  packing  rings  bear  against  the  sides  of  the  drum 
to  render  the  narrow  space  airtight.  The  pulp  is  remoA^ed  from 
the  drum  at  a  partition  and  Aoavs  into  a  liquid  seal.  When  hot 
effluent  Avater  is  utilized,  transfer  of  heat  to  the  gas  is  effected 
by  means  of  a  gas  Avasher;  for  instance,  one  in  which  the  stream 
of  liquid  is  scattered  by  paddles.  The  gas  pressure  over  hot  ma¬ 
terial,  Avhether  initially  above  or  below  atmospheric,  may  be 
lowered  in  stages,  the  vapor  being  mixed  Avith  fresh  material  or 
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passed  through  surface  heat-exchange  apparatus.  Peat  may  be 
fed  by  a  piston  into  a  mixer  for  preliminary  heating  and  then 
treated  with  steam  from  nozzles,  and  passed  into  a  second  mixer 
and  up  a  pipe  into  an  elevated  vessel  whence  vapor  is  removed 
by  a  rotary  pump  to  the  first  mixer.  The  pulp  then  descends 
through  a  pipe  bent  near  its  lower  end  to  form  a  liquid  seal. 


Peat  Sods  from  Partly  Drained  Peat.  J.  W.  R.  Von  Trau- 
lenberg',  Br.  Pat.  No.  15,715,  July  8,  1913.  A  mixture  of  young 
or  fibrous  peat  cut  from  the  upper  layers  of  the  bog,  with  an 
equal  or  greater  quantity  of  amorphous  peat  from  the  lower  lay¬ 
ers,  is  pressed  and  cut  into  sods,  which  may  be  stacked  for  air- 
drving.  These  may  contain  up  to  91  per  cent  moisture,  although 
amorphous  peat  alone,  containing  88  per  cent  moisture,  cannot 
be  stacked. 


Swamps  in  Hampton  and  Jasper  Counties,  South  Carolina, 

Anyone  familiar  with  the  agricultural  conditions  existing  in  the 
black  and  boggy  Swamps  drainage  district,  Hampton  and  Jasper 
Counties,  S.  C.,  at  the  time  this  survey  is  made  can  not  but  be 
impressed  with  the  need  for  artificial  drainage.  Large  areas  of 
land  are  at  present  yielding  no  revenue  whatever,  yet  all  seem 
ingdy  have  such  natural  qualities  as  would  make  them  excellent 
farming  lands  if  they  could  be  relieved  of  excess  water.  The 
plans  presented  in  this  report  provided  for  such  relief,  which 
should  be  obtained  at  an  average  cost  of  about  $5.50  per  acre  and 
would  be  worth  many  times  that  amount,  although  to  realize  the 
fullest  possibilities  of  the  soil  in  many  parts  of  the  district,  tile 
drainage  also  should  be  installed.  The  ditches  have  been  de¬ 
signed  of  ample  depth  to  serve  as  outlets  for  the  tile  drains. 

Besides  the  financial  advantage  of  increased  crop  produc¬ 
tion  due  to  drainage,  there  is  the  benefit  to  the  general  health  of 
the  community,  which  is  none  the  less  real  and  important  be¬ 
cause  it  is  less  easily  measured  in  money  values.  The  decrease 
of  malaria,  which  now  exists  in  certain  parts  of  the  district,  by 
removing  the  breeding  places  of  mosquitoes,  will  make  those 
parts  more  desirable  for  residence  and  thereby  add  to  their  com¬ 
mercial  value. — Bull.  114,  U.  S.  Dept,  of  Agriculture,  July  13, 
1914. 
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The  Peat  Deposits  of  Russia.  Some  further  efforts  are  about 
to  be  made  to  develop  the  peat  resources  of  Russia.  The  state  is 
largely  interested  in  the  subject,  as  it  owns  large  areas  of  peat 
land,  the  full  resources  of  which  are  only  imperfectly  known. 
Ever  since  1882  an  annual  grant  has  been  made  to  enable  ex¬ 
periments  in  connection  with  the  utilization  of  peat  to  be  carried 
out,  the  grant  for  the  current  year  amounting  to  approximately 
$36,850.  According  to  the  annual  budget  of  the  minister  of  agri¬ 
culture  lately  presented  to  the  Duma,  it  is  now  proposed  to  intro¬ 
duce  special  legislation  with  the  object  of  encouraging  the  peat 
industry.  As  a  first  step  an  additional  sum  of  $26,350  has  been 
voted  for  the  purpose  of  definitely  ascertaining  the  extent  and 
depth  of  the  peat  deposits  over  an  area  of  54,340  acres,  and  in 
experiments  to  determine  the  value  of  the  peat  as  a  combustible. 


By-products  from  Peat.  In  our  last  issue,  on  page  124,  we 
published  under  this  title  an  article  from  the  pen  of  Dr.  F. 
Mollwo  Perkin,  but  inadvertently  omitted  to  state  that  the  arti¬ 
cle  was  reprinted  from  the  Journal  of  the  Society  of  Chemical 
Industry  of  April  30,  1914. 
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